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Royal and District Agricultural Societies’ 50-Acre 
Crop Competitions, 1939. 

1. Tiio.m VS. nt ol‘ Fnrnunii. 

TIk* r)D-a(*i'c (’inn ( ’ninnctilinns wtM’n inniiiiuraltMl in this Sliitt* (luring 1021 
with th(‘ oh.jc(-t of iinjU'oMiio Uic tainiiim iiuMhods <»!' the State by er<‘atin.‘»’ a '-jnnt 
of h(‘allhy nvalrv aiiioni' faiiiiei's and hv roemsinti attenhon upon tlie nadliods 
of th(‘ successful coinj)(*t itnis As can Ik‘ leadilv imdeivlnod, then* is coiisidtM’ahle 
variation in rainfall, sod, ete, m a wlieal-helt sn widely <‘xlcnded as it is in tlii'i 
Stale. h\)i* tli(‘se reasons (lie wdieat-ladt has })een '-.nb-div idtal into ei^ht zones, in 
such a nianiKT that distrnds ha\ lUir similar interests mid elimatie conditions have 
b(‘en grouped to<»‘(*t her , in tliK \\’a\ farnau’s ma\ coiniu'tt* witli eat-h otlnu* inui‘e 
e<|nitabl\. TIu' aeeonipanyiiit; map sIkuv-. the (‘mlit /ones nderrtal to. 

Kiilry foi these ('ompet it ions madi* tliroimh the a'liliated distrnt Aiiiicul- 
tural Soeieties; the lirst and stM-oml pri/»* amiiiku’s of lh(*^(‘ distriet eoni]a*titions 
aiitomatK'ally betome elmible to eoinpett* tor tlu' pii/«*'^ olfered b\ tin* Koval Ann- 
cultural SotMcty, pr<ivi<led that these eonipet it loii'' art* et»n<lm't‘‘d under tiu* t-ondi- 
lioiis laid down liy that Soeiet \ . Where Iht'n* is nt) hx'al agricultural s(K*i(‘tv, t>r 
the soci(*ty does not condiu't a eomp(‘lil ion, an\ larint*! wini desir«‘s to |)ai1icipale 
in the zone competition iiiav do mi b\ entm’inu direc-t with tlu* Itoval Ai» ncultural 
Soeiety. 

Ill lUK'li zoiK* the Koval Ayricnltural StK*u‘t\ awards a cliampionsluj) pn/e ot 
CIO and a set'ond prize of CJ 10s and in adtlition a special ]U’i/(* td fb bs is 
awarded to the ('oinp(*titor wlio obtains tin* highest ealeidated bushel \ n‘hl per aei’e 
for all zones. 


The conditions td' tin* ('omp<*titions retpiirt* that the eiop "ball bt* i>row n on 
tallowed land; shall bi* not l(*ss than 50 ai'res m a ('ompa<*t and unbroken plot of 
out* variidy and sliall b<> judned iiinler the follow iim scale of points: 


Yield 

bl) points 

h'reialom from weeds 

10 points 

Freedom from dis(*ase 

10 points 

Freedom troni admixture 

15 jioints 

Fvenness of i^rowth 

1b piiints 

Total 

100 i>oints 
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The i)oints foi* are determined by takirif>: 4|uadr«te samples systematically 

throug:hout the ero]), threshing* and weii^hing the grain, then the yield per acre is 
eah*nlated and om* point is allotted for each hushtd yield per acre. 



Since tin* inception of these competitions, the Judges have been Departmental 
Odicers attached to the Wheat Branch, All the eom]»eting crops in any one zone 
are ins])ected and tlie awards made by the same 

The Seai<(})L~ Following a, period of four years of low rainfall, the 1939-40 
season o})eiied w(*ll with h<*a\y »'ains in January when the wheatbelt, excepting 
(he north-eastern portion, r<‘eeiv(‘d falls well above the averagi*. This was followed 
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by further heavy nuiis durinj** tlu* (‘sirly i)art of Febnuiry, when the wliole of the 
wheatbclt benefited. Thes(‘ exeellenf falls sened to replenish the sui)pli(‘s of sn)>- 
soil moisture whieh were sadly dej)leted after th(‘ jiast four dry seasons. 

Very little rain fell throughout the wheatheli duiini»‘ the months of Mareh 
and April. Ilowe\er, ^ood falls were reeeived durinj>’ early part of May, 
followed by warm eonditions until the end of th(‘ rnontli wh(*n i'iirth(*r falls wme 
recorded. These fi^ood rains resulted in an excellent j^^ermi nation of all crops. 

The favourabl(‘ seasonal conditions continued until the end of August, when 
a very dry S(*ptember was experumced with the result that cro])s in the eastern 
portion of the wheatbelt bofran to suffer. Good rains during October relieved the 
position and the season finished ver\ satisfactorily with av(*rage lalls during 
November. The more west(*rly ixirtioiis of the wheatbidt received (*xct*ssiv(* rain, 
but, generally speaking, the s(*ason can be (onsidcned a^ being \er\ satisfactor^ . 

A severe epidemic of rust occurred in the lower southern portion of the wheat- 
belt and this reduced both tin* >ield of the competition crops and also tlu* number 
of competitors in these areas. 

The detailed awarils made* h\ the .pidges in tin* diffennit /om^s are as follow: — 

ZONK 1. 

Jndijf" N l)a\enport. Agricultural Advistu’. 
pctitnt s : Garnamah 5, Moora 5, Ko^al 1, Total 11. 

The rainfall r(‘c<)rded at the centres concerned nas as follow ; — 
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X leld 

I'l eedoni 

Fi eedoni JMi'cdoni I.Netmess 


( ‘onipetftoi 


\ .11 let \ 

(1 pt ).t! 

lioni 

tioni 

(loin \d- 

ol 

'lot.ll 




Uii'-hel) 

W ee«|- 

1 ii'.e.i'.e 

niivtiiie (. 

low til 


I'tJiiesler, J K 



■»a |M»inlh 

'a point'. 

10 point 

- I.'* points I' 

) ])oinfs 

100 pts 

( arnaiii.ih 

\Iei ie»|iti 

.r> 

s 

a 

14 

J 4 

SO 

AIcDiainoml, 11 

(i<> 

ih'iieiibltin 

i'2 

a 

,s 

14 

J.i 

70 

( lark, K. W. 

do 

Nahaw.i 

JS 

') 

<' 

1 1 

IJ 

7J 

OeiKli, H I-] 

W inehf'.tei 

Dan 

27 

a 


I.i 

14 

72 

Xwen. K 

(’aiiianiah 

JVleoedin 

Jli 

p 


It 

IJ 

7d 

Air. J. Iv. 

Fi^rrester's 

<*i'o|) of Merretlin was grtiwii on 

red-brow ii 

loam 

W’llK'il 


originally carried ^^)rl^ gum, salmon gum ami black watih*. The land was ])longhed 
during July, IHIIS, and cultivated with a disc iinpleimmt during Augn->1. A rigid 
tyne implement was used for ciihixating during ()(*tol)(‘r and Kehruarv. Th(‘ crop 
Avas sown on 20th May wdth a rigid tyne cultn ator-drill and harrowed ininualiately 
afterwards. Seed and superphos])hate were applied at 4o lb. and lilt) lb. per aert* 
respectively. 

The crop of “Benciibhin” entered by Air. AI. AIcDiainond was grown on salmon 
gum and A^ork gum country which ha<l been under eultivation for a number of 
years. It was ploughed during early Septmiiber, lO.’lH, Avitli a dise eultivating 
milileinent and (Uiltivated wdtli a sjiring tyne iinphmienl during ()etob(*r, 10:jy, 
February, 1939, and immediately prior to seeding. A eomlniied eiiltnator drill 
was used for the seeding operation wdnch was earri(*d oiii during tin* second w(*ek 
of May. Seed and snjieTphosiihate were aiiplied at do lb. and 90 lb. per aerc 
respectively. 
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MoouA A<;FU(’n/ruRAL sociirrv. 


(’oiupctKor. 

Address. 

Variety. 

Aleld 
(1 ]>t 
per 

Freedom 

troin 

Freedom 

troin 

Freedom 
troin Ad- 

KvenneHB 

of 

Total. 

Ward, H. T. A 

.Njiinban 

Oliinka 

HuKhel). 
r»o point K 
.3H 

WeedH 

10 jioints. 
s 

Disease. 

, 10 points 

8 

mixture. 

1 5 points 
12 

Growth. 

1 .5 points. 
13 

100 pt8. 
79 

Son 

Black, 'J\ A 

Moora 

Beiicubblii 

.14 

0 

s 

14 

J3 

78 

Smart, L F. 

MilitiK 

Oluclub 

32 

0 

0 

13 

13 

7« 

HopkridKc, W .1. 

Moora 

S\\ord 

2S 

s 

s 

14 

11 

09 

Scynionr, H. 

Milling 

Ohm ka 

27 

8 

8 

12 

13 

68 

The first 

]m/e was 

awardeti 

to Mess 

rs. TT. 

T. Ward and 

Son’s erop of 


^‘Ghurka^’ f^rowii on land ori'^inally tiinborod with York ^>uni and jam. The land 
was broken ii)) with a nj»id tyne implement in early Aiif^nst, 19J8, and cross- worked 
with the same impl(‘m(‘nt in February after heavy rains. It was seeded during 
the middle of May, using a rigid tyne (*ultivalor-drill and seed and superphosphate 
were applied at 70 lb. and TOO lb. per acre, respectively. 

The crop of “Bencubbin” entered by T. A. Black was grown on land, originally 
timbered with York gum and salmon gum, which had been cleared for a number 
of years. It was plough<‘d during July, 19.38, with a mouldboard im])lemerit, and 
cultivated with a. springtym* cultivator immediatcdy prior to seeding with a com- 
bined cultivator drill during the first week in May. Seed and super] diosphate were 
a])])lied at 00 lb. and 9t) lb. ]K‘r acre respectively. 


KOVAL AOKUri/ri HAL SOCIKTV 


Competitoj 

Address 

SO( letv. 

Vaiiety. 

Yield 

[d F 

Fiee- 

doni 

Free- 

dom 

l<’Tec- 

dom 

from 

Kven- 
ness of 

'I'otal. 

Williamson, A 

Thiee Siirinus 

Kon.iI 

MeroMbii 

per 

busli) 
r*o pts 
36 

ftom 

VV <‘e(ls 

10 pts. 

9 

from 
Disease. 
10 pis 

9 

Admix- 

ture 

1 f) pts 
14 

Growth. 

Ifi pts 
13 

100 pts 
81 

M. 

Forrester, .J K 

('aiiiamali 

('arnamah 

do 

,t.*i 

8 

9 

14 

14 

80 

Ward, H. T, 

Naiiiluiii 

Mf»ora 

Olnirka 

38 

8 

s 

12 

13 

79 

A Hon 

Blaek, '1'. A 

Moora 

do 

Heiieubliiii 

34 

9 

s 

14 

13 

78 

MeDhimond, It 

('arnamab 

('arnaniab 

do. 

32 

9 

8 

14 

13 

70 


Mr. A. M. Williamson's crop of “Merredin'’ wbicb won the /.one cham]>ionsbip 
was grown on York gum country which had been under cultivation for a number 
of years. Tin* land was ploughed m July, 19.38, with a disc im})lement, cultivated 
with a rigid tyne im])lement during August and s<*eded with a rigid tyne cultivator- 
drill during the third week in Mav. Sf'ed and ^uper])hosptiate were applied at 
43 lb. and 112 lb. jier acre respectively. 


ZONE 2. 

,Jnd(fe: F. V. Knaj»p, Agricultural Adviser. 

Com f)(dit(>rs : Roval 2, Ferenjori 1, Total 3. 

The rainfall at Damboring and Ferenjori for the year 1939 was as follow: — 



.Ian 

Feb. 

Mar. 

A pi May. 

.lime 

Grov 

.Inly. 

king 1 
Auk 

*eriod - 
Sept. 

Ort 

Total 

Nov 

Daiuboriin^ 

91 

310 


37 328 

321 

279 12.3 

12 

03 

1,128 

119 

Perenjori 

17.'i 

2:>6 

IS 

.3 2r).> 

499 

344 

189 

4 

132 

1,423 

49 


Tables showing tin* judge's awards and cultural details of leading crops are 
set out below: — 

KOVAL AdUKM LTUKAI. SOCjKTV 


t'oinpet It or. 

Addres.*;. 

Sorletv. 

V’ariety. 

Yield 
(1 pt 
per 

Free- 

dom 

from 

Free- 

dom 

from 

III! 

S! *" • 

Even- 
ness of 
Growth. 

'foial. 

EnKlaud, VV. 
H. 

Borrett, 11. 

Perenjori 

Keren 1 oil 

Beneubbin 

bush). 
50 pts. 
34 

Weeds. Disease 
10 pts 10 pts. 
8 9 

ture. 

1 5 pts. 
14 

15 Jits. 
14 

100 pts. 
79 

Damborina 

Ko\al 

do. 

32 

9 

9 

13 

14 

77 

Bradford, B 

do. 

do 

Ghieliib 

20 

8 

9 

12 

13 

62 
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Mr. W. II. Eni>laiHrs (‘rop of “Bencubbin,^’ whirh was awarded first jdace, 
M'as ^?rown on land which had ]>reviou.sly been timbered with salmon gum and 
York gum and had been cler.red for a number of years. It was plo,ugthed in 
July with a heavy disc implement and springtyne cidtivated in March and again 
in April. Seed and superpliosidiate were applied Avith a combined cultivator 
drill during early May, the rates bejng 401b. and 901b. per acre, respectively. 

T}i(» crop of ^‘Rencubbin" (Uitered by R. Borretl, was groAvn on salmon and 
York gum timber country, Avhich had been cleared for a number of years. This 
land was })loiighed during June and July with a disc cultivating plough to a 
de})th of 9% inches and s])ringtyne cultivati*d in October and again in February. 
A combined cultivatoi* drill was used for seeding, which was carried out during 
the middle of May, the rates of seed and superphosphate being 4511). and llOlb. 
]»er acre, resjiectively. 

ZONE :i. 

Jmiqf ' F. L. Shier, Agricultural Adviser. 

Cotnjietifnrs: I)ow(‘rin, 2: Ballidu, 7: Wyalkatchein, 7; total 16. 

The rainfall rec(>rd(*(l at tin* centres m this zone was as licu'cmnder : — 



.1 ail 

Fell Al.u 

A|»l Yla.v 

- — - Orowiiie et*rii>il 
,lun<* .lulv Aujj Sfpt 

0( ( 

'I'otal 

Nov 

1 >0f 

Tot III. 


;n 

4S<i 1 

(iii 402 

.r».s :r»‘i 

200 10 

1 IS 

i..A:n 

227 

22 

2,304 

W valkalchrin 

.Hi 

414 .A 

SA 271 

200 *{A2 

102 17 

20<* 

i.:io3 

ih 


2,000 

Dukiii 

Al 

.•lO.A 

.AO 2‘10 

212 ISO 

lOA 10 

217 

1,02.1 

SI 

4 

1,7)14 

HallidM 

01 

.1 

AO :122 

•17 A -310 

1 02 .A 

142 

l.:32.A 

I 1 A 


1,030 

W oimaii H ills 

7;j 

4 3.A 

70 .14.1 

.lA.A :17I 

2.A0 7 

an 

1.4 IS 

so 

- 

2,107 

Th(‘ judge's 

aAvards, 

l()g(‘lher 

AVith cultural d(‘tails 

of 

lh(‘ le 

ading 

crops, are 


s(‘< out below^: — 

nvm.iDi \(,an u/ri K\i. socir.rv 

Yield 




(1 pt 

FretMloin 

FhhmIoiji 

FuTiloni 1 

l'.\(*nnpss 


1 'oiiipctitor. 

Atldii 

‘ss N.OH’tv prr 
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Iroin 

tiom .\d- 

of 

Total 


IllIslH-l) 

W (*f*<|s 

l>iseas(‘ 

nnxtiiK' 

Orowth 




.AO point'' 

10 points 

10 ))oints 

l.A])oirits 

I.A plants 

100 |>th. 

Krii)|>]), ,1 

llallidii 

ll(>ii( iihOiii .3.A 

0 

0 

l.'l 

14 

so 

A(Klan<l, .1 Jl. 

Woimaii 

HilK <lo 27 

0 

0 

14 

13 

72 

(jnii ) 

Mt Huport l*us- 

do. 

Cluclidt 2S 

0 

0 

1 1 

1.1 

72 

loial Co. 
Ooofiie, H. 

Ilidiidu 

Colden Kint; 20 

0 

.s 

1.1 

1.1 

00 

ert«-hH!, U. 

do 

(UiirJul) 2.A 

0 

0 

13 

13 

00 

Malt*\, M 

do 

I3<*ii( uOltiii 2.A 

0 

•1 

13 

13 

00 

Caifoi, F. 

Koiidiit 

do 23 

ti 

s 

13 

12 

O.A 

Mr. J. 

Knaj)])’ 

s winning (toj) of “lieneiibbiir 

Avas 

groAvii on 

gimlet 

, inor- 

rell and York gum 

timber country which had ])(‘cn 

cleared 

for over 

tw^enty 

CD 


The land Avas broken U[) in July AvUh a rigid tyne implement, cultivated in August 
and Februarv Avith a springtyne cultivator and seeded during the middle of May 
with a eombiiK'd cultivator drill. Seed and superphos])hate wme applied at 4r)lb 
and 9011). i)er acn*, resj)ectively. 

The crop of “Bencuhbin" entered by Mr. .1. H. Ackland, jnr., Avas grown 
on gimlet and morn 11 timber eonntiy Avhicli had been cleaied for a number of 
A ears and cropped on the three-year system. The land Avas broken up in Juno 
Avith a rigid tyne im])lement, cultivated in Septi'inlxr with the same implement, 
then harroAved and eultiv^ated again in November and March with a springtyne 
implement. Seeding Avas carried out dui’ing the third Aveek in May; seed and 
i^up(*r phosphate wei’e applied at the rates of 501h. and 1121b. jier aere, respec- 
tiv^ely. 
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The Mt. Kiijx'rt Pastoral Ooml)aIly^s crop of ^‘(Tluelub/^ which tied for second 
plac( 5 , was §»rowii on salmon f?uin, morrcll and g^imlct timber country that had 
been cleared for a number of years. It was ploughed in July, 1938, with a 
mouldboard plough, cultivated in August, jdoughed back in September with a 
disc cultivating plough and again cultivated with a springtyne implement in April. 
A combined cultivator drill was nstnl for seeding, (iOlb. seed and 1801b. super- 
phosphate per acn* heimj: applied. The crop was hni rowed after seeding in order 
to destroy the weed growth. 
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A lold 
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Fji*fr‘doin Fioodoiu 

Evoimess 


CoinpefltDi 


\ ariotx 

(1 fit fior 
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Oro>^ Ih 
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in ponds 
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inn pt 

A J> 

A> \allv.n<'hi*iii 

lU'ix ii)d»n 

;ir> 

p 

P 14 

14 

H2 

Mot call, K A 

' (iO 

<l(< 

:w 

n 

s 14 

14 

SI 

MaitlamI, (' W 

<1(1 

do 

21 > 


P 14 

14 

Tfi 

Lehiiuin, (' K 

Dukin 

O'liioliili 

27 


P 14 

i:i 

72 

JjiwroiHo, A K 

W’^alkalclioni 

Hoik iiliUin 

2s 

.s 

P 14 

i:i 

72 

Iliolu“., (J n 

<l<) 

Nah;>\\a 

2.‘» 

> 

'» ! ; 

1.{ 

PS 

OoNo, K E 

do 

Ohixas Earlv 

2(» 

p 

P 14 

1 1 

on 

The winning crop o 

r ‘Mlenctlb 

})in” Avas 

glow’ll 

by :\Ir. A. 1) 

Krrt*y' 

on oh 


land which had pre\iouslv been tindaied with gimhd and salmon gum. It was 
j)louj»hed in dune, ltl38, with a disc plough, cultival(‘d in S<‘i)teniber with a rigid 
tyne impleimmt and s(‘(‘ded during earl\ May Avith a comhiiu'd cultivator drill. 
Seed and sutierphosphate w’(‘r(‘ a]>plied at 451b. and 1121b. jXT acres respectively. 

Mr. F. A. MelcalJ’s crop of “Ihmcubbin” was growni on old land that had 
been broken uj) Avhile dry m August, 1938, wdth a rigid tyne imideinent. It Avas 
cultivated with the same nnplement in February and March and seeded during 
the middle of May Avitli a cmnbiiu*(i cultivator drill. Seed and super))hos])hat<‘ 
A\ore aiiplied at 4rdb. and 1.1811), per acre respectively. 

The* variety “Hcnciibbiif also gained tlnrd place, the crop being grow’ii by 
Mr. C, W. Maitland on old land which was i>louglied in lat(‘ June, 1938, with 
a disc plough, i<‘ploughed with tin* same iinphmnmt in S(*pl(*m})er and cnllivnted 
in March. Seed and sup(‘rph(»spha1e W(*re af>plied at 5(91). and 1191b. ])er acre, 
respectively. 




DOW 1.11 IN 

\<;i<i( ri/n 

K\l. SOflErA 




('(niipoldoi 

\ddlrs. 
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1 pi poi 
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|)o\<o| III 

IWmh nl>l)iii 
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14 
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IM 

ion pis 

(iP 
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do 

do 
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s 
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Id 

1 I 

n \ 


The crop of “Hcncnhbin’^ grown by Mr. H, 1. Willnudt was on land origin- 
ally timbered Avith niallee, salmon gum and York gnni. It Avas ploughed in late 
June, 19.18, with a <hs<' plough, cultivated in August and February wnth a sjii'ing- 
tyne cultivator and sixxhxl dining tin* third Ave(‘k ot‘ May wdth a rigid tyne 
eultivatur-drill. Setxl ami superph<.si)hatc rates w'orc 451b. and 1121b. per acre, 
resj)(*etively. 

Mr. T. Thomas’ cro]) ot‘ “Hencubbiif’ Avas gnnvn on inallee and .iain tim- 
bered eonntry, Avhieli had bemi (deared for a numlier of years. It was ]doughed 
in July, 1938, with a dise culti^atillg plough and then jdoughed back with the 
same implement in Mareh. Seed and super)»hos])hate were api)lied at 421b. and 
901b. per acre, res])eetiveiy, during the middle of May, a eombined cnltivator- 
drill being used for this o])eration. 



March, 1940.] JOURNAL OF AGRICULTURE, W.A. 7 


HOVAL AHHICrj/rrKAL SOCIKTV 


i '(inipctltor. 

Addrch'^. 

Society. 

A’arlety. 

Yield 
(1 pi- 
per 

Inish.) 

l<’n*e- free- 
dom doin 

Ironi trom 

Weeds Disease 

I'^'roe- 
doin 
from 
Admix- 
t lire 

Kven- 
ness of 
tirowth. 

'fotal 

Krrcy. A 1). 

Wyalkutcheni 

W\alKatcheiii 

Renculddn 

:>o pts. 
‘M\ 

10 pts 

0 

10 pts 

1) 

l.A pts 

14 

1 h pts 
14 

100 pts 

Metcalf, K A 

do. 

do. 

do 

:R) 

«) 

K 

14 

14 

SI 

Knapp. ’I. 

Ballidu 

Hallidu 

do 

:r» 

0 

0 

13 

14 

SO 

Aokland, .1. H. 

Wom?an Hills 

do 

do 

‘27 

0 

0 

14 

13 

72 

Cun.) 

Mt. Rupert Pas- 

do 

<io. 

Him lui> 


0 

0 

13 

13 

72 

toral Co. 

AVjllrnott, H 

Dowerln 

Dow Clin 

Ucnciildtiii 

24 

0 

0 

14 

13 

05) 

1. 

Tboiiias, '1’ 

d(». 

do 

do 

20 

s 

0 

1 1 

13 

(>3 


ZONE 4. 

JufUfe: \V. M. Niuin, Ajii’K'nltural AdvimM*. 

Com jjrfitors : Mt. Marshall, 17; Xiuipiriii and Ka'^l(M*n Districts, 4 ; Wialki liraneh 
Wheal j^rowors’ Union, 4; total, 27). 

Tlie rainfall reeoided at the centres eoneern(‘d was as follow: 





^ --- 

— Drowinu JNmkkI 
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Aim 
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'J'otal 

Nos D(‘( 
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2.*.(* 2.">". 

l<i<) 
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1,408 

nea«“on 
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14 
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i:>7 

i 1 17 

1 001 

4> * 

* 
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22 2r>o 


'.4 130 

2or. 2ir. 

140 

22 110 

S<..j 

PM 

1,300 

Itenrublun 

22 27 1 

21 

(.0 J 1 1 

IS.'. 1S| 

1 1.'. 
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733 

13.') 

1,242 

.Niojuaroi 

1? .317 


(•(. lot 

2.PI 22."> 

l '.0 

10 100 

002 

147 2 

1,.'.41 




* 

Not a\ailal>lc 





Tile aAvards and 

cultural details of the leading ero))s art* set 

out bcloAv: — 



M'l' 

JMAKSII \|J 

AcHICt l/ri It AI, 

SOClK'l'A 
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lioiii 4(1- 

of 

Totals 





Itiisliel) 
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0 
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14 

14 

71 
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do 
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14 

13 

Oh 
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07 
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07 
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do 
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12 
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Is 
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12 
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M 
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17 
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n 

.'.h 
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10 

7 

0 

il 

12 

.■)8 

Tajlor, K. A 

do 


do 

It'. 

s 

0 

1 t 

12 

•AH 

Wriuht. .1 W 
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(l(. 

I.S 

0 

0 

12 

12 

.">7 

Chamiteiiain, J. 

Heacori 


do 

ir. 

(i 

0 

13 

1 1 

.")A 


w 


The winniiif:*;’ eroj) of ‘4^eiienbbin’’ entered })y Messrs. Anderson Bros., was 
^;rown on salmon onin timber country which had been under (-ultivation for a 
number of years. It Avas ijlouirhed in iJuly, 1038, witli a disc cultivating plough, 
cultivated in Sc*}>tember Avith a si)ringtyne im])lenient and again, in April, with 
a disc cultivating ])lough. Seeding tf)ok ])lace during first week of May, when 
4011). of seed and 001b. of superphosphate per acre W(‘re appli(*d. 

Mr. J. A. Stark^s crop of “Brncubbin’’ was groAvn on salmon gum and pine 
timber country, AA^hich had been (d(‘ared i'or a number of years. It was ploughed 
in August, 1038, Avith a disc implement cultivat(*d ui October Avith a springtyne 
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implement and seeded during the second week of May. Seed and superphosphate 
were applied at .'341b. and 701b. per acre, respectively. 

The variety *‘Benciibbin’^ also gained third jdace, being entered by Mr. 
H. W. Hawthorne and grown on land which had originally been timbered w-dth 
salmon gum and mallee. The land w^as ploughed during June, 1938, with a disc 
imidement, re-disced in August and then seeded during the latter part of May. 
Seed and superj)hosphat(‘ w^er(‘ applied at the rate of 301b. and 901b. p(‘r acre, 
respectively. 

NCN(iAE<IN AND KASTKKN DISTKKTS ACJUK V l/l’T KA I. SO(^riCTY. 





A leld 

Fret?do«i 

Fi eedom 

Freedom 

JOveiuiesH 
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Iroiii 
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Total. 



Jtiihhfd). 
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10 |>tK 
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2« 

0 
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13 

«0 
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21 
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14 

H 

m 
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J{» 

G 

s 

14 
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Messrs. Watson Bros, winning cro]) of *‘B('ncul)l)in” was grown on old land 
previously carrying salmon gum and gimlet timber. It w^as ])louglied in duly, 
1938, with a disc im[)lement, springtyne cultivated in S(*i>tember and March and 
seeded during the middle of May. Seed and .snp(*rph()sphat(‘ were applied at 
451b. and 901b. per aci'e^ respectively. 

The crop of ‘TUnyas B^iOrly’’ grown by Mr. F. (1. Philbey was on old land 
originally timbered with salmon gum and gimlet. It Avas broken up in .June, 
1938, with a rigid tvne implement, cultivated with the same imjilement in Ajn'il 
and then seeded during the middle of May Secnl end superphosphate were ap- 
plied at 50lb. and 1121b. per acre, respectively. 


\MAI.KI UHANCH AVnKAT<JH()\Vi:KS’ TMON 
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1 t 

12 

.AH 
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1 crop of ‘ 

‘Beucubbil! 

i’’ was 

grown 

on salmon gum, 

mallw 


and titree timber t'ountry Avhich had been crojiped for five years. Tt was ploughed 
in June, 1938, and again in July, 19.38, with a disc implement and cultivated 
towards the end of March with a springtyne implement. Seeding took place 
during the middle of A])ril Avhen 30 lb. seed and 00 lb. superphosjJiate per acic 
were applied. 


HOYAD AIJlIK’l I/rrHAI. SOCIKTY 
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08 
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ZONK 5. 

0 Ji(fh)e: W. M Niuin, A^runillurnl Advisoi*. 

Co7tiprfitors: Brnco Rix'k. S; Royal, 3; total, 11. 

Tli(^ rainfall for th<* yrar at the centres eoncerneil is set out below: — 

/ •Oru'wint; Period — » 

Jan. Feb. Mur. .Ajil. May. June. July. Auj?. Sept. Oct. Total. Nov. Dec. Total. 

Jlriicc Ko<k . .*10 SiiO 4« 241 207 320 178 17 1,116 216 16 1,813 

Jielka .. . 14 .374 54 *240 2.36 ;m 238 JO 220 1,270 * * * 

* Not available. 


The awards and cultural details of the leading crops are .set out hereunder: — 


JtHlrK UO(*K AtJKlCri/rrKAb SOdETY. 
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82 
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6 

6 

13 

13 

80 

Strange, P. A. 

Priiee Roc k 


3.'. 

8 

6 

14 

14 

79 

Perkins, C. ('. 

Helka 

Iteneubbin 

34 

7 

6 

14 

13 

77 

llnller, A. M. 

Hriiee Roek 

tUueliili 

.13 

6 

6 

13 

13 

77 

AVllklns, H. W. 

do. 

do. 

26 

8 

9 

14 

14 

74 

Allen, E. M. 

(lo. 

Totadiiin 

31 

8 

1> 

14 

11 

73 

Allen, K. 

do. 

Noonuaur 

28 

7 

8 

n 

13 

67 


Messrs. E. G. and ]\r. P. Ellis’ ero]) of ‘^Gliuliib’^ was grown on old land 
originally timbered with jam, \'ork gum and salmon gum. The land was ploughed 
in June with a disc imjilement, rigid tyne cultivated tAvice in September and 
seeded towards the end of April. Seed and suiierphosphate were applied at 
50 lb. and 90 lb. per acre, respectively. 

The se(3ond prize was awarded to Mr. W. Robinson’s crop of “Gluclub,” grown 
on country originally timbered Avith gimlet, salmon gum and York gum. The 
land was broken up in June Avith a rigid tyne implement, cultivated with a disc 
cultivating jdough in August and again in March with a rigid tyne implement. 
Seed and superphosphate Avere ap]died at 45 lb. and 90 lb. ])er acre, respectively. 

The crop of “Gluclub” entered by Mr P. A. Strange was groAvn on country 
originally timbered A\ith gimlet, inorrell and salmon gum, Avhich had been under 
cultivation for a number of years. The land Avas bioken up in July, 19.38, with 
a rigid tyne implement, cultivated in September and October Avith the same im- 
plement and s(‘eded during the latter i»arl of A})ril. Seed and superphosphate 
Aveve applied at 50 lb, and 100 lb per acre, respectively. 


KOAAT. A(JRI(*1 I.Tl KAl. SOC’IETA. 
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15 pts. 

100 pts. 

Hniec Kr)ek 
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Teasdalc, U. 
W. 

Robinson, W. 

Merredln 

Royal 

Beiu'ubldn 

37 

8 

6 

13 

14 

81 

Rabakin 

Bruee Ko« k 

(Uueliiii 

36 

6 

6 

13 

13 

80 

Diver, E. C. 

Kellerberrin 

Royal 

Beneubbiii 

34 

7 

6 

14 

13 

77 

Kay, J. 

Raandee 

tlo. 

Nooncaar 

20 

8 

6 

14 

14 

65 


Mr. H. W. Teasdale’s croji of ‘^Benciibbin” Avas awarded second place in the 
Zone Competition. Tt was groAvn on jam, gimlet ami salmon gum timber country 
Avhich had been under cultivation for a number of years. It Avas broken up in 
June with a rigid tyne implement, cultivated Avith the same implement in Sep- 
tember and February and then seeded during the third week in May, Seed a^d 
superphosphate were applied at 45 lb. and 100 lb. per acre, respectively. 
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ZONE 7. 


Judfje: A. S. Wild, Ajrricultural Adviser. 

Competitors: Lake Grace, 7; Kulin. 11; Kiikerin, 7; R<)yal, 2; total, 27, 

The rainfall recorded duriiiy; the year at the centres concerned was as follow: — 







^ ^ — 


— Orouiuff P 

eriod.— 


\ 

Nov. 

Dec. 

Total. 


Jan. 

Peb. 

Mar. 

Ajd. 

May. 

June. 

J«i.y. 

Aug. 

Sept. 

Oct. 

Total. 

Lake Grace ... 

401 

228 

3 

24 

456 

190 

426 

15.'» 

25 

292 

1,544 

148 


2,848 

Pingaring 

KuHn . . 

145 

229 


67 

335 

249 

828 

J95 

10 

154 

1,271 

194 

* 

0 

40 

250 

2 

27 

535 

205 

362 

186 

15 

289 

1,582 

224 

4 

2,129 

Kondinin 

8 

261 

3 

45 

328 

212 

296 

144 

11 

307 

1,208 

120 

1 

1,736 

Kukerin 

427 

134 

18 

25 

317 

211 

485 

225 

34 

239 

1,611 

136 

8 

2.2.59 

numbleyiing . .. 

224 

191 

a 

25 

341 

270 

480 

282 

.■;3 

205 

1,640 

105 

4 

2,192 

Tarin Hock .... 

616 

173 


18 

440 

152 

430 

226 

21 

229 

1,498 

« 

• 


Hyden 

161 

425 

' 5 

37 

443 

117 

328 

208 

23 

241 

1,360 

240 

3 

2,231 

Karlgarln 

, 48 

320 

4 

39 

356 

* 

204 327 

Not available 

218 

J6 


1,406 

224 


2,041 


The awards and cultuial details of the leading* crops are set out below: — 
LAKK GKA(’E AOKUrLTOKAL SOCIKTV. 





Yield 

Freedom 

Freedom 

Freedom 

Evennoas 


Competitor. 

AddrcHh. 

Variety. 

(1 pt. per 

from 

from 

from Ad- 


Total. 




Ituahel). 

Weeds. 

J)lHea«e. 

mixture. 

Growth. 





.■iO l>tN. 

10 ptH. 

10 pts. 

15 pin. 

15 pt**. 

100 pts. 

Carruthera, W. 

Lake Grace 

(Uiicliib 

36 

8 

9 

13 

14 

80 

Pelham, G. H. 

do. 

do. 

33 

9 

8 

1 ! 

14 

78 

Fleay, N. V. . . 

Plngaring 

do 

36 

9 

7 

1 i 

13 

77 

Coao, H. J. ... 

Lake Grace 

do. 

32 

<» 

8 

13 

14 

76 

Kay, W. 

do. 

(it). 

34 

8 

8 

13 

13 

76 

Darby, A. D . 

do. 

do 

31 

8 

8 

j4 

J3 

74 

Turner, G. 

Plngaring 

do. 

26 

8 

8 

13 

13 

60 


The winning crop of ‘^(Jluchib^^ entered by M»*. W. Carruthers was grown 
on land that had previously been timbered with gimlet and had been cleared 
for a number of years. It was ploughed in June, 1938, with a disc implement, 
jigid-tyne cultivated in August, September and again in March. A combined 
cultivator-drill was used for .seeding during the last week in April, when seed 
and superphosphate were applied at 52 lb. and 90 lb. per acre, respectively. 

Mr, G. H. Pelham’s crop of ^‘Gluclub” was grown on land which had been 
cleared of salmon gum and rnallee timber for ap]n\)ximately 20 years. A mould- 
board implement was used for ploughing iii) the land during June and it was 
then cultivated with a rigid-tyne imjdeinent in August, 1938, and again in early 
May, 1939. It was plained during the second week of May with a combined 
cultivator-drill, seed and supcrphos}>hate being applied at 02 lb. and 92 lb. per 
acre, respectively. 

The third place went to Mr. N. V. Fleay’s ciop of ^‘Gluclub/’ grown on 
morrell and salmon gum timber country which had been cleared for a nuinbtr 
of years. Tt was ploughed in July, 1938, with a disc implement, spring- tyne 
cultivated in October and again in April, then seeded during the second week 
in May with a combined cultivator-drill. Seed and superphosphate were ap])lied 
at 421b. and 851b. per acre, respectively. 


Kl'f.lX A(iKf(iTLTURAL SOC’IKTV. 


C'omi»etitor, 

Addres.«i. 

Varicf> 

Yield 
( 1 pt, i)er 

Freedom 

from 

Kreedom 

from 

Freedom 
from Ad- 

Evenness 

of 

Total. 

Scadding, W. 

Jilakin 

Giu(‘liib 

Uushel). 

.50 pts. 
37 

Weeds. 

10 pts 

9 

Idsease 

10 pt't. 

8 

mixture 

J5 ptH. 

12 

Growth. 

15 pts. 

13 

100 pts. 

70 

W M 

Blglin, H. W. 

Kondinin 

Bciicubbin 

34 

8 

8 

14 

14 

78 

Freebalni, H. . 

Jilakin 

do. 

34 

9 

8 

13 

13 

77 

Hcadding, N. A. 

do. 

Oliiclub 

35 

9 

8 

12 

13 

77 

Oarmody, T. . 

do. . . 

Sword 

35 

8 

7 

18 

13 

76 

Young, A. J. , . 

Kondinin 

ubjyah Early 

31 

8 


14 

14 

76 

Freebalrn, F. 8. 

Kuiin Bock 

Jiencubbin 

32 

9 

8 

18 

13 

7.5 

Parker, Q. W. . 

JUakin 

do. 

32 

8 

7 

13 

14 

74 

Repaeboli, D.. . 

Kondinin 

do. 

30 

9 

S 

13 

14 

74 

Bowey, P. J. . 

Kuiin 

(fliiclub 

.32 

8 

7 

13 

13 

73 

Sykes H. J. . 

Kondinin . 

Bencubb ti 

29 

8 

8 

14 

14 

73 
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The crop of *T)lucliib” cutercO by Mr. W. \V. M. Scadding* was the second 
crop on land which had previously been timbertul with blackbutt, morrell and 
boree. The land was ploughed in July, lO.'lS, with a disc im])lcinent tb a depth 
of three inches, disced to a depth of two incdies in Sejilember, and again, just 
prior to seeding, with a combined cultivator-drill during the fourth week in April. 
Seed and superphosphate were ai)plied at 00 lb. and 110 lb. per acre, respectively. 

Mr. H. W. Biglin’s ci*op of ^‘Pencubbin” was on old land which had origin- 
ally been timbered with salmon gum, gimlet and morrell. Th(* land was broken 
up during June, 19, "18, with a rigid tyne implement, cultivated with the same 
implement in August, s])ringtyne cultivated in Febniary and seeded during the 
last week in April wdth a combined eultivator-drill. S(‘e(l and superf)hosf>hate 
were applied at 501b. and 951b. per acre, respectively. 

Mr. K. Freebairu’s crop of “Bencubbin^’ was grown on country originally 
tiinb(‘red with morrell. It was ploughed in June» J9‘18, with a disc implement, 
cultivated with a rigid tyne implement in September, with a springtyno cultivator 
m February and seeded during the first week in May with a combined cultivator- 
drill. Seed and superphosphate were applied at OOlb. and 11211). per acre, 
respectively. 


KiKKKiN \<!in(ij;rrkAi. sociiotn 


Coiujx'tllor. 

Ad<lre'*‘' 


Yield 
( 1 j»t per 

FrwMioiii 

Iron: 

Freedom 

intin 

Freedom 
Irom Ad- 

Fvenness 

ol 

Total. 

lleiiiiett, A. V. 

Duinhleyung 

(liuclult 

Bushel). 

50 pts. 

41 

WTeeds 

10 pts 

0 

l>isens(‘ 

10 pts 

0 

mixture 

l."> pts 

13 

Growth. 

15 pts 

14 

100 pts. 
86 

Faulkner, W. .1. 

North Kukerin 

HeiU’uhUin 

38 

8 

8 

13 

14 

81 

Eiiglihli, A K 

Kukerln 

do. 

33 

0 

8 

13 

14 

77 

71 

English, J. ('. 

Merilup 
'I’arln Hock 

(liucilll) 

27 

0 

8 

13 

13 

14 

Fliton. ,T. 

do 

28 

K 

- 

13 

69 

(lard, T, 

Kukerin 

<io 

24 


8 

J3 

13 

67 

Kellow, .1. 

North Kukerin 

Item-uhldn 

2.3 


H 

13 

13 

66 


Mr. A. F. Bennett’s cro]), although eligible for enitry in the Kukenn Agri- 
cultural Society's cro]) competition, w^as not eligible lor competition in the Zone 7 
Crop Competition conducted by the Royal Agricultural Society, owdng to the 
fact that his property is situated in Zone 8. 

The winning crop of “Gluclub’^ entered by Mr. A. F. Bennett was grown 
on salmon gum, gimlet, morrell and malice country, which had been cleared for 
a number of years The land W'as broken up in early August, 1988, with a rigid 
tyne implement, cultivated with tie same implement in late* August, s})ringtyne 
cultivated three times during late April and early May, and seeded with a com- 
bined cultivator-drill during the last w^eek in May. Se(*d and superphosphate 
were applied at fiOlb and 1001b. per acre, respectively. 

The second place w^ent to Mr. \V. J. Faiilkner^s crop of ‘‘Bencubbin,'' grown 
on salmon gum timber count^-y, which had been ch‘ared for a number of years. 
The land was broken up in July, 1938, with a rigid tyne implement, cultivated 
with the same implement in August, late February and early May, and seeded 
during mid-May with a combined cultivator-drill. Seed and su})erphosphate were 
applied at 431b. and 1201b. per acre, respectively. 

Mr. A. R. English’s crop of ^‘Beneubbin” w^as grown on old land which 
had previously been timbered with York gum, jam and gimlet. The land was 
broken up during the latter part of June, 1938, wuth a rigid tyne implement, 
cultivated with the same implement in Augirst, spriiig-tyne cultivated in early 
October, February and again in April. A combined cultivator-drill was us'^d for 
seeding the crop during the second week of May ; s(‘cd and superphosphate were 
applied at 48lb. and 1001b. per acre, respectively. 
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ROYAL 

AGHICULTCRAL SOCiKTY. 

YIeid Free- 

Free- 

Free- 

dom 

Even- 


Competitor. 

Addrens. 

Society. 

Variety. 

(1 pt. 

per 

bu.sh). 

.fit) ptH. 

doin dom 

from from 
Weeds. Disease. 

10 pts lOpts. 

ftom 
Admix- 
ture. 
15 ptK. 

ness of 
Growth. 

15 pts. 

Total. 

100 pts. 

Faulkner, W. 
J. 

North K iiker- 
in 

K iikerin 

}iencubi>in 

38 

8 

8 

13 

14 

81 

CarnitberH, W. 

Lake (Jrace 

liHke Grace 

Ghicliih 

30 

8 

{> 

13 

14 

80 

ScaddinR, W. 
W. M. 

Jilakin 

Kiilin 

do. 

37 

0 

8 

12 

13 

79 

BiRlln, H. W. 

Kondinin 

do. 

Bencuiibin 

34 

8 

8 

14 

14 

78 

Pelham, G. H. 

liake Gra<*e 

l<akc Grace 

Giuclub 

33 

0 

8 

14 

14 

78 

EnerilRh, A. K. 

Kiikerin 

Kiikcrin 

Rencubbin 

33 

0 

H 

13 

14 

77 

Marshall. H. J. 

Hydeii 

Royal 

do. 

31 

0 

8 

14 

14 

70 

Bifflin, E. J. 

Karlgarin 

do. 

do. 

zont: 8. 

31 

8 

0 

14 

13 

75 


Judqe: F. V. Knapp, Agricultural Adviser. 

Competitors: Quairading 10, Toodyay 8, Wickcpin 7, Gnowangcrup 8, Royal .‘I, 

‘ Total 30. 

The rainfall for the year at the centres concerned in Zone 8 is set out below : — 

^ (jnmluK l*eriod v 



Jan. 

Fc»>. 

Mar. 

AjO. 

May 

June 

July. 

Au|?. 

Sept. 

Oct. 

Total. 

No\. 

Dec. 

Tot J. 

QuairadInK 

120 

306 

2 

40 

403 

281 

353 

232 

20 

155 

1,.504 

151 

5 

2,128 

Toodyay 

58 

277 

1 

10 

392 

472 

522 

470 

2.*) 

121 

2.011 

172 


2,535 

2,541 

Bolgart 

00 

409 

1 

13 

405 

490 

480 

434 

24 

80 

1,919 

76 

3 

Wickepln 

44 

243 


25 

416 

310 

449 

254 

39 

258 

1,732 

97 


2,141 

Gnowatifferup 

471 

137 

20 

133 

223 

204 

335 

193 

39 

311 

1,305 

140 

2 

2,208 

Borden 

302 

104 

7 

70 

168 

120 

207 

151 

3r) 

250 

937 

121 


1,547 

Tooiibin 

183 

172 

3 

19 

347 

242 

407 

290 

20 

JOO 

1,472 

52 


1,901 


The awards and cultural details of the leading crops are set out hereunder: — 

Qi AiKAr)rNn aorici^ltukal socikty. 


Competitor. 

AddreH> 

Variety. 

Yield 
(1 pt per 

Freedom 

from 

Freedom 

from 

Freedom 
from Ad- 

Evenness 

of 

Total. 

Biake Sons 

Dangin 

M erred In 

Bushel) 
50 pts. 
28 

Weeiis. 
10 pts. 

9 

1 disease. 

10 pts. 

8 

mixture 
J5 pt«. 

14 

Gn)wtl>. 
15 pts. 

13 

100 pts. 
72 

Poweil, G. J. 

QiiairadiTi({ 

Ranee 411 

27 

9 

8 

14 

12 

70 

Poweii, N. F. 

do. 

do 

28 

8 

7 

14 

12 

OS) 

Ward, A.* 

Dan^in 

Deiicubbin 

20 

S 

H 

14 

13 

09 

Dall, 8. C. 

Quairadiutf 

Ranee 4H 

20 

8 

7 

14 

13 

08 

Diirack, F. J.* 

do. 

Giilar 

23 

U 

M 

13 

12 

05 

Dali, A. F. 

do 

do 

19 

8 

H 

14 

13 

02 

Baikie, L. M.* 

do. 

Beneul)l»ln 

20 

P 

0 

14 

12 

01 

Dali. R. W, 

do. 

Glueluh 

22 

8 

7 

11 

12 

00 

Shenton, E. G.* 

do. 

Beneiibbln 

19 

.S 

7 

14 

11 

59 

* 

Not eligible 

lor the Royal 

AKrieultural 

Society’s Zone 8 Crop 

Competition 



The winning crop of “Merredin’^ entered b> Messrs. Blake (S: Sons Avas grown 
on salmon gum and gimlet land which had been cleared for a number of years. 
It was broken up in early July, 1938^ with a rigid tyne implement to a depth of 
3% inches, cultivated with the same implement in September and springtyne 
cultivated in April, 1939. The crop was sow’ii during the last week of May with 
a combined cultivator-drill. Seed was applied at 50 11). i)er acre and sui)er))hos- 
phate at 100 lb. per acre. 

Mr. G. J. PowelFs eroj) of ‘^Kanee 4H” which was awarded second place was 
grown on land which had previously been timbered with gimlet and salmon gum. 
It was broken up in July, 1938, with a rigid tyne implement to a depth of SVjj 
inches and cultivated in September, 1938, and February, 1939, with the same 
implement. A combined cultivator drill was used for the seeding o])eration which 
was carried out during the middle of May. Seed and superphosphate were applied 
at the rates of 45 lb. and 112 lb. per acre, respectively. 

The entry of Mr. N. F. Powell, which tied with that of Mr. A. Ward for third 
place, was planted on salmon gum and gimlet land. A rigid tyne implement was 
used for breaking up the land in July, 1938, and the same implement was used 
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for further cultivations in Auf^ust and March. The variety ^^Ranee 4H’’ was sown 
with a combined cultivator-drill during the third week of May. Seed and super- 
phosphate were applied at 40 lb. and 120 lb. per acre, respectively. 

Mr. A. Ward^s crop of “Bencubbin” was also grown on salmon gum and 
gimlet timber country which had been under cultivation for a number of years. 
A rigid tyne implement was used for breaking up the land during August, 1938, 
and the same implement was used for cultivating the land in October (twice) and 
again in April. A combined cultivator-drill was used for sowing the seed at 60 lb. 
per acre and the superphosphate at 90 lb. per acre. 

TOOnVAV A< J It 1 CULTURAL SOCIKTV. 


Yield Freedom Freedom Freedom Kvenness 


Competitor. 

Address. 

Variety. 

( 1 pt. per 
Bushel.) 
50 ptft. 

.‘12 

from 
W'eeds. 
10 pts. 

from 
Disease. 
10 pts. 

from Ad- 
mixture. 
15 pts. 

of 

(Jrowth. 
15 ptK. 

Total. 

300 pts 

KrlckHon, S. U. 

liolKHrt 

Bencubbin 


8 

14 

13 

70 

TruverH, L. E.* 

do. 

do 

.32 

8 

8 

13 

Vi 

74 

Philiips, J. C. 

Toodya> 

W'aratah 

20 

8 

8 

i:i 

14 

72 

Erickson, S. U.* 

Bnlsart 

Puna IV. 

20 

<> 

P 

J4 

14 

72 

Drake - Brock- 

Toodyay 

Ohiirka 

20 


P 

Vi 

13 

70 

man, A. 

Hayes, K. D. P. 

do 

do. 

25 


P 

12 

13 

08 

Drake - Brock- 

do. 

do. 

22 


P 

13 

12 

05 

man, K.* 

Pfiurse, A. 

Wattenln^ 

W'annoii 

1» 

7 

7 

11 

12 

50 


• Not oliffilile l«ir the Koyul Agricultural So<*iet>'s Zone 8 Crop (*onipetltion. 

The winning croj) entered by Mr. S. U. Erickson was a croj) of “Bencubbin” 
grown on land which had originally carried white gum and a little York gum. It 
W’as ploughed with a mouldboard plough in June, 1938, to a dej)tli of 4^2 inches 
and cultivated with a rigid tyne implement in March, 1939. The eroj) was sown in 
early May by means of a combined cultivator-drill, seed and hUi)erphosphate being 
applied at the rate of 50 lb. and 130 lb. per acre, respectively. 

^^Bencubbin’^ was the variety grown by Mr. Ij. E. Travers who gained second 
place. The land on which this crop was grown had been under cultivation for over 
30 years and had originally been timbered with York gum and jam. It was ploughed 
with a mouldboard jilough in late August, 1938, and cultivated with a rigid tyne 
implement in February, 1939, and again a fortnight before seeding, which was 
carried out during th(* early jiart of June with a combined cultivator-drill. Seed 
and superpliosiihate were applied at the rate of 45 lb. and 120 lb. jier acre, 
respectively. 

Mr. J. C. Philli[)s’ crop of “Waratah’’ was on York gum and jam country which 
was mouldboard ploughed in July, 1939, to a depth of liVo incheis. No further 
cultivation w^as given and the seed w'as sow’n during the third wvek of May with a 
combined cultivator-drill. The rates of seed and superphosi>hate were 50 lb. and 
90 lb. per acre, respectively. 


WU’KKFIN A<illlCLJ/n KAL 80(1 LTV. 

Yield Freeciom Freedom Freedom lC\eiine‘>s 


Competitor. 

Address 

Viiriet> . 

(1 pt. per 
Bushel.) 
50 pts 

31 

In nil 
Weeds. 
10 pis. 

irom 

Disease 

1(1 pts 

troiu Ad- 
luixture. 
J5 pts. 

ol 

UroMtii 
13 pts. 

Total 

100 pts. 

Huskmi, J. 

W'lckepiii 

Free (iallipoli 

P 

8 

14 

11 

70 

HcDuuKall, K., 

Tinkiirrtii 

Marathon 

30 

P 

P 

14 

13 

75 

M., & C. 

Doncon, E. K. 

Wlckopin 

Bencubbin 

20 

P 


11 

13 

70 

I'wkrain & Bal- 

Tinkurrln 

J )midee 

24 

8 

7 

13 

13 

O.") 

lard 

Ballard, D. 

do 

Bem'tibbin 

20 

P 

8 

14 

13 

04 

Miller, (1. H. 

Tmiiibin 

Kajah 

20 

1> 

8 

13 

13 

03 

Fleuy, E. H. ifc 
Sons 

Wlckeptn 

Bencubbin 

20 

8 

iS 

14 

12 

02 


Mr, J. Hosken’s winning crop of ‘^Free Gallipoli’^ w’as grow’ii on land whicdi 
had been cleared for nearly 30 years. It had been originally timbered with inallee, 
salmon gum and York gum and was the lirst crop for live years. The land w^as 
ploughed in July with a mouldboard plough, cultivated in October and March with 
a springtyne implement, and planted with a combined cultivator-drill during the 
third week of May, using 60 lb. seed and 90 lb. superphosphate per acre. 
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The second )>rize was awarded to Messrs. McL)ou^^:all^s crop of ^^Marathon’’ 
which was on morrell and York ^um country that had been cleared for a number 
of years. It was plouj^hed in June with a mouldboard plough, and cultivated in 
October and April with a sprinjiftyne implement. A combined cultivator drill was 
Used for seeding the crop during the middle of May, when seed and superphosphate 
were api)lied at the rates of 00 and 120 lb. per acre, respectively. 

Mr. p]. E. Doncon’s crop (d' “Bencubbin” was grown on land which had been 
originally timbered with ^"ork gum, salmon gum and white gum, together with a 
little morrell and ,iam. It harl been cleared for a number of years and is worked 
on a three-year rotation. During June, 1038, the land was jdoughed with a disc 
cultix'ating plough and cultivated in September and March with a springtyne 
implement. Seeding operations were carried out during the middle of May with 
a combined cultivator drill; s(‘ed and superphosphate wen* applied at the rates of 
50 lb. and 00 lb. per acre, respectively. 

( J N () W A N a K j { VV AO H K ITLTlUt A L S( )( F K'J' V 

Yield Freedom Frwdom Freedom Evenness 


(‘ompptitoi 

Address 

A arietv 

( I pt. per 

from 

from 

from Ad- 

of 

Total. 


Borden 

Suord 

Bushel.) 

.“iO pts. 

33 

Weeds 

10 pts 

a 

DlKease. 
10 pts. 

8 

mixture. 
15 pts. 

14 

Growth. 
15 ptu. 
14 

100 pis. 

78 

Thompson A' 

(TnowanKeiiip 

Kajah 

34 

8 

8 

13 

14 

77 

Hill 

Mofire, Owen 

do. 

Vandilla Kiiij{ 

33 

P 

7 

14 

14 

77 

Wellard A Wei- 

(io 

Benoiilibm 

32 

9 

7 

14 

14 

70 

lard 

J3udmun A' KIiik 

South Jlordcn 

(thurka 

32 

0 

s 

12 

14 

75 

Pozzl, K. 

OnowaiiKenip 

Free Gallipoli 

33 

8 

7 

13 

14 

75 

i*amell, K 

do 

do 

31 

l» 


14 

13 

73 

Formby A' (’o, 

do 

Bencubbln 

27 

0 

.A 

14 

12 

37 

Ltd. 


Mr. E. BagnalTs crop of “Sword” Avas grown on land that had been recently 
cleared of yate and jam timber." it was ploughed in August with a mouldboard 
plough and cultivated in May with a springtyne implement. Seeding operations 
were carried out during early June with a combined cultivator-drill, seed and 
superi3hosphate being ap[)lied at 45 lb. and 00 lb. per acre, respectively. 

The cro]) of‘ ‘^Rajah Irnpioved No. 3^’ entered by Messrs. Thompson & TIill 
Avas groAvn on salmon gum timb(*r country which had been cleared for ten years 
and Avorked on a foui-year rotation. It Avas ploughed in July, 1038, with a mould- 
board plough to a depth of approximately 3H niches, then springtyne cultivated 
in September and February. Seeding was c'arried out during the second week of 
May with 45 lb. seed and 120 lb. sup(‘rj3hosphate per acre respectively. 

Mr. OAven Moore^s crop of “Yandilla King” was groAvn on morrell, York 
gum limber country Avhich is Avorked on a three-year rotation and which had been 
cropped six times prcA’iously. It Avas ploughed in late August, 1038, with a mould- 
board jilough, (cultivated tive times with a springtyne im])lem(‘nt during 1930, and 
seeded during the second Aveek (3f May with a disc drill. S(‘ed and superphosiihate 
were applied at 58 lb. and J04 lb. i)er acre, respectivdy. 


KOVAL AOKMULTl’KAL SOOIKTV. 


( ompetitor. 

Address. 

Soeiet V 

V.ariety 

Yield 
(1 pt 
per 
bush ) 

Free- 

dom 

from 

Weedy 

Free- 

dom 

from 

niwease. 

Free- 

dom 

frofu 

Admix- 

ture. 

Even- 
ness of 
Growth. 

Total. 


DuinbleyuiiK 

Koyul 


,50 X)ts 

10 i»ls. 

10 pts. 

15 pts. 

15 pts. 

100 pts. 

Bennett, A. F. 

Gluelub 

41 

6 

0 

13 

14 

80 

Baffnall, L. 

Sonth Borden 

Gmmangeriip 

S^vord 

.33 

0 

8 

14 

14 

78 

Moore, Owen 

Gnowangerup 

do. 

A'andilla King 

33 

0 

7 

14 

14 

77 

Thompnon and 
Hill 

Kriekson, 8. W. 

do 

do. 

Kajah 

34 

8 

H 

13 

14 

77 

Bolgarl 

Toodvay 

Heneubbln 

32 

0 

8 

14 

13 

70 

1 ridraux. J. S. 

Noman's Lake 

Hoyal 

do. 

31 

0 

0 

14 

13 

70 

Hosken, J. 

Wlckcpln 

Wi<*kepiri . 

Free Gallipoli 

31 

0 

8 

14 

14 

70 

MeDoniJtaJl.K., 

Tlnkurrln 

do. 

Marathon 

30 

0 

0 

14 

13 

75 

M. and G 

PhUlipH. jr. C. 

Tuodyay 

Oangin 

Toodyay 

Waratah 

20 

8 

8 

13 

14 

72 

Blake A’ Souk 

Quairading 

Merredln 

28 

0 

8 

14 

13 

72 

Gilchrist, W. H. 

AVeden 

Koyal 

Beneiihhin 

27 

0 

8 

14 

14 

72 

Powell, G. J. 

(jtiairadiTig 

Quairading 

Ranee 4H 

27 

0 

8 

14 

12 

70 
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The crop which won the zone championship was enU^red ])y Mr. A. F. Bennett 
of Dumbleyung and was of the variety ‘*Gluclub.” This crop was grown on salmon 
gum, morrell, black mallee and gimlet country which had been under cultivation 
for 30 years and is worked on a five-year rotation. It was broken up in August, 
1938, with a two-way cultivation, with a rigid tyne implement, cultivated in April 
and May with the same implement and seeded during the later part of May with 
a combined cultivator drill. Seed and superphosphate wvxv apj)lied at 60 lb. and 
100 lb. per acre respectively. 


ZONE 9. 

There was only one entry in this zone, Mr. F. E. Daw, of Ravensthorpe, 
and this competitor was forced to withdraw his crop on account of it being 
badly affected with the disease “rust.” 


COMPETITORS. 

There were 12f) comiJctitors in this year’s croj) comx)etition, 118 entered 
through the seventeen District Agricultural Societies and 11 entered direct with 
the Royal Agilcultural Society 

The following table shows the number and the average yield obtained each 
year since the competitions were inaugurated: — 


Year. 

Number (»f 
District 
Agricultural 
Societies 
Competing. 

Niiml>cr 

of 

(Competitors. 

Average 
Yield of 
( V)mpetitors. 

Average 
Yield for 
State. 

1921 


15 

bushels. 

25 0 

bushels, 

10-4 

1922 


32 

24 0 

8-9 

1923 

12 

82 

29 0 

11-4 

1924 

15 

70 

31-0 

12 8 

1923 

13 

59 

22 5 

9-7 

1929 

11 

99 

24-5 

120 

1927 

! 10 

100 

26 9 

12 1 

1928 

13 

114 

22-5 

10- 1 

1929 

12 

156 

21 7 

no 

1930 

15 

165 

27-4 

13 3 

1931 

13 

110 

27-4 

13- 1 

1932 

17 

168 

29 3 

12 3 

1933 

17 

130 

27 • 2 

11'7 

1934 

17 

114 

26-8 

9-S 

1935 

16 

97 

24-8 

9-2 

1936 

12 

80 

21 0 

8-4 

1937 

15 

138 

25-7 

11-9 

1938 

17 

\2i\ 

26 3 

11 3 

1939 

17 

129 

27 5 

12-6* 


♦ EHtimatt*. 


^^Bencubbin” was again the most outstanding variety in the com])ctitions, 
comprising 60 of the 129 competing crops and giving an average yield of 26.3 
bushels per acre. This variety also won seven of the seventeen district competi- 
tions as well as three of the seven zone championships. Twenty-live entries were 
of the variety ^^Gluclub,” which was placed first in four district competitions, 
and three zone championships. The only other variety to win a zone champion- 
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ship was which also won three district competitions out of four 

entries. The number of entries of each variety was: — ^^Bencubbin,’’ 60; “Olu- 
club,’^ 26; ‘‘Ghurka/^ 6; ^‘Merredin,” ‘^Ghiyas Early’^ and ‘^Noongaar,” 4; “Free 
Gallipoli,'’ ''Sword, and ‘'Ranee 4H," 3: ‘'Rajah,” "Giilar” and "Nabawa,” 2; 
“Yandilla King,” “Totadgin,” “Marathon,” “Waratah,” “Dan,” “Golden King,” 
“Pusa IV,” “Dundee” and “Wannon,” 1. 

YIELDS. 

The special prize of £5/5/ for the competitor obtaining the highest calculated 
yield per acre was awarded to Mr. A. F. Bennett, of Dumbleyimg, who produced 
a calculated yield of 41 bushels jier acre. 

The winners of this prize since 1925 are as follows: — 

Bush, per acre. 


1925 — Hcbiton & Sons, Three Springs — Nabawa 34 

1926 — ('Jiimraing Bros., CJarnamah — Yandilla King 38 

1927 — A. W. Parkinson, Onowangemp — Yandilla King ... 40 

1928 — A. W. Parkinson, Gnowangerup — Yandilla King ... 40 

1929 — C. E. (>ockram, Pallinnp — Yandilla King 46 

1930 — C. Smith & Sons, Yarding — Ghiclnb 43 

1931 — H. O. Bceck, Gnowangerup — Yandilla King 42 

1932 — F. S. Freebairn, Jilakin — Gluclub ... 47 

1933 — I). Davis, Gnowangerup — Benoubbin 43 

1934 — 0. E. Cockram, Pallinii}) — Free Gallipoli 40 

1935 — E. Davis, Gnowangeruj) — Bencubbin 41 

1936 — C. E. Cockram, Pallinup — Free Gallipoli 20 

1937 — A. H. English, Kukerin — Bencubbin 41 

} A. .1. Tonkin & Sons, ('oomberdale — Bencubbin ... 38 

B. J. Edmonds, Calcarra — Bencubbin 38 

R. G. Bennett, Dumblcyung — Gluclub 38 

1939 — A. F. Bennett, Dumbleyung — Gluclub ... ... ... 41 


Of the 129 crops in this year's competition, 38 were calculated to yield 24 
to 29 bushels, 40 from 30 to 35 bushel's, 11 from 36 to 39 bushels, and one 
41 bushels, per acre. 


The list of comi)otitors who obtained 35 bushels and over is given below. 


Zone. 

Competitor. 

Address. 

Society. 

Variety. 


Calcu- 

lated 

Yield. 

B 

Bennett, A. F. 

Dumbleyung ... 

Kukerin 

Gluclub 


bushels 

41 

5 

Ellis, E. G. & M. P. ... 

Bruce Rock ... 

Bruce Rock ... 

Gluclub 


39 

1 

Ward, H. T. & Son ... 

Namban 

Moora 

Ghurka 


38 

7 

Faulkner, W 

North Kukerin 

Kukerin 

Bencubbin 


38 

5 

Teasdale, H. W. 

Merredin 

Royal 

Bencubbin 


37 

7 

Scadding, W. W. M. ... 

Jilakin 

Kulin 

Gluclub 


37 

1 

Williamson, A. M. 

Three Springs... 

Royal 

Merredin 


36 

3 

Errey, A. D 

Wyalkatehem... 

Wyalkatehem 

Bencubbin 


36 

3 

Metcalf, E. A. 

Wyalkatehem. . . 

Wyalkatehem 

Bencubbin 

... 

36 

5 

Robinson, W. ... 

Babakin 

Bruce Rock ... 

Gluclub 


36 

7 

Carruthers, W. 

Lake Grace ... 

Lake Grace ... 

Gluclub 


36 

7 

Fleay, N. V 

Pingaring 

Lake Grace ... 

Gluclub 


36 

3 

Knapp, .1 1 

Ballidu 

Ballidu 

Bencubbin 


35 

3 

Forrester, J. K. 

Carnamah 

Carnamah ... 

Merredin 


36 

5 

Strange, P. A. 

Bruce Rock ... 

Bruce Rock ... 

Gluclub 


35 

7 

Scadding, N. A. 

Jilakin 

Kulin 

Gluclub 

... 

35 

7 

Garmody, T 

Jilakin ' 

Kulin 

Sword 


35 
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Local Crop Competitionn, 1939. 

J. Thomas, Suporintoiident of Wheat Farminf?. 

In addition to the oO-acre crop eoiiipetitioiis eonducted hy the Royal and 
District Agricultural Societies undei* the zone system, a nuniher of local competi- 
tions were conducted and judged by Departmental O dicers attached to the Wheal 
Branch. 

The Carnamah, Koorda and Bruce Rock Agricultural Societies conducted 
fallow and crop competitions, the Wialki branch of the Wheatgrowers’ Union 
conducted a 50-acre crop competition lor the Bevan cup (the results for this com- 
petition are shown under Zone 4 of the Royal Agricultural Society’s crop competi- 
tion), and the Newdegate branch of the Returned Soldiers’ League conducted a 
fallow, germination and crop competition. 

The i)articulars of the r<‘si>ective competitions are as follows: — 


UARNAMAIT AGRICULTURAL SOCIETY. 

Judifv'. N. Daxenport, Agricultural Adviser. 

The rainfall recorded at Carnamah during the year was as follows: — 

^ Growing Period ^ 



Jan. Feb. 

Mar. Apl. 

May June. 

July. 

Aur. Soj)t. Oct. 

Total. Nov. Dec. 

Total. 

(‘arnaiiiah 

06 2.3:» 

13 

281 .503 

333 

23.5 1 

13 12.5 

1..580 

41 

1,965 

The judge’s awar 

ds art' shown in the following 

tal)l(‘ : — 






CARNAMAH AtiRKTLTl KAL SOCIKTV 








FrC*!!!- 

Free- 

Free- 

Kveii- 






Yield. 

doui 

dom 

dom 

iiess 

Total for 

Giaiid 

Coni pet It or. 

A<Idre.ss. 

Variety 

(1 pt. per 

from 

from 

from 

of 

Fallow' 

Total. 




bush) 

U eeiis 

DiseaM' 

Admix- 

Growth. 









ture. 







.50 pth 

10 i»ts 

10 pts, 

1.5 pts. 

1;5 pbs. 

100 pts. 

200 jit.'s. 

Forrester, J K. 

Carnaiimh 

Merredin 

3.5 

8 

9 

14 

14 

85 

165 

<Jersch, H. K. 

Winchester 

Dan 

27 

<> 

9 

13 

14 

87 

159 

Niven, R. 

(.^urnainali 

Merredin 

29 


t) 

14 

12 

75 

148 

McDiamond, R» 

do. 

Henciibbiii 

32 

9 

s 

14 

13 

70 

146 

Clark, R. W, 

do. 

Nubai^a 

28 

9 

0 

14 

12 

72 

144 


Mr. J. K. Forrester’s croj) of Merredin was grown on a red brown loam which 
oi-iginally carried York gum, salmon gum and black wattle. The land was ploughed 
during July, 1939, and cultivated with a disc implement during August. A rigid 
tyne implement was used for cultivating the fallow during October and February. 
The crop was sown on May 20th with a rigid tyne cultivator-drill and harrowed 
immediately afterwards. Seed and superphosphate were applied at 45 lb. and 
130 lb. per acre, respectively. 


50-ACRE CROP AND FALLOW COMPETITION. 

Conducted hy Koorda Agricultural Society, 

Jud0e: W. M. Nunn, Agricultural Adviser. 

The rainfall recorded at Koorda during the year xvas as follows: — 

r- G rowing Period. , 

Jail. Pel). AJar. Apl. May. June. July. Aup. Sept. Ort, Tot-al. Nov. Dec. Total. 
. . 42 283 3 42 213 242 199 129 JO 156 940 127 3 1,440 


Koorda 



18 


JOURNAL OF AGRICULTURE, W.A. [March, 1940. 


The judge’s awards are shown in the following table: — 
KOORDA AORICITLTtJllAL SOCIETY. 





Yield. 

Freedom 

Freedom 

Freedom 

Evenness 

Total 


Competitor 

Address. 

Variety 

(1 pt. per 

from 

from 

frcmi 

of 

for 

Total. 




Bushel). 

W'eeds, 

Disease. 

Admixture. 

Growth. 

Fallow.* 





50 pta. 

10 ptg. 

10 pts. 

15 pts. 

15 pts. 

100 pts. 

200 pt«. 

Best, B. T. . 

K oorda 

Benciihlin 

28 

8 

9 

14 

13 

88 

160 

Smith, C. H. . . 

do. 

do. 

25 

8 

9 

14 

13 

85 

164 

Hesford, A. J. 

do. 

Rajah 

23 

K 

8 

13 

13 

82 

147 

Price, J. W. . 

do 

Bencuhl.'iii 

23 

G 

8 

14 

13 

79 

143 


* I‘'ttllow Mection judged in March, 1939. 


The combined tallow aiul crop compefition was won by Mr. R. T. Best whose 
competing’ area was salmon gnin, g’imlet and titreo country which had been cropped 
for n number of years. The land was ploughed in June, 19.‘18, with a mouldboard 
plough, springtyne cultivated in February, 1930, and seeded during the middle of 
May with the variety ^‘Beiicubbin.” Seed and superphosphate were applied at 
48 lb. and 80 lb. per acre, respectively. 

Mr. C. H. Smithes crop of “Bencubbin’’ was grown on salmon gum and gimlet 
country which had been cropped for many years. The land w^as })loughed in July, 
1938, with a disc implement, cultivated with the same implement in September, 
springtyne cultivated in late March and seeded during late May with a combined 
cultivator-drill. Seed and .superi)hosphate were api)lied at 45 lb. and 112 lb. per 
acre, respectively. 


50- ACRE CRi)P AND FALLOW COMPETITION. 

Conrhicied by Bruce Bock Ayriiultural SocieU/. 

Judge: W. M. Nunn, Agiicultural Adviher. 

The rainfall recorded at Bruc'^ Rock during the year was a.s follow^: — 

^ — (irnwlng Period. ^ 

Jan. Fell. Mar Apl. May. June. July. Aug. Sept. Oct. Total. Nov. Dec. Total. 
Urucc Kock 89 3SO 40 241 207 320 17S 17 1.03 1,110 21fi 16 1,813 


The judge^s awards aic shown in the following table: — 
ma*( K ROCK AIJIUCITI.TCUAL SOCIKTV. 


Competitor. 

Address. 

Varirtv. 

Yield. 

(1 pt. per 
Bushel). 

Freedom 

Iroin 

Weeds. 

Freedom 

from 

Disease. 

Freedom 

from 

Admixture. 

Evenness 

of 

Gro\»th. 

Total 

for 

Fallow.* 

Total. 




.50 pts 

10 pts. 

10 pta. 

1.5 pts. 

15 pts. 

100 pts. 

200 pts. 

Ellis, E.G. AM. P. 

Biuce Rock 

Ghicluli 

39 

8 

9 

13 

13 

88 

170 

Simmonds, J. 

do. 

Reiiciililim 28 

8 

9 

12 

14 

82 

153 

Boase. E. M. 

do. 

do. 

2<J 

!» 

9 

13 

11 

78 

146 

Allen, K. 

do. 

tlo. 

26 

8 

9 

14 

11 

82 

150 

Buller, A. M. 

do. 

Noorigaar 

20 

8 

8 

13 

12 

85 

152 

Fuchsblokler, M. 

do 

Totadgia 

25 

7 

9 

12 

13 

80 

140 

PImlott, 8. H. . 

Kwolyin 

<lo 

24 

8 

8 

12 

11 

85 

148 


* Fallow section julged during March, 1939. 


The combined fallow and crop competition was won by Messrs. E. G. and 
M. P. Ellis’ crop of ^^Gluelub,” grown on jam, York gum and salmon gum timber 
country which had been cleared for a number of years. The land was ploughed 
in June, 1938, with a disc implement, rigid tyne cultivated twice during Sep- 
tember and seeded in the last week of April. Seed and superphosphate were 
applied at 50 lb. and 90 lb. per acre, respectively. 
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Mr. J. Simmoiids^ crop of ^‘Honcubbin^^ was :>rowii on gimlot, niorrell and 
mallee timber country. The iand was broken up in June, 1938, with a rigid tyne 
cultivator, harrowed in August, springtyne cultivated in Sept(inb(*r and March, 
and seeded during the middle of May. Se*ed and siii)ei phos])hate were ap}>lied 
at 45 lb. and 90 lb per acre, respectively 


50-ACRE FALLOW, GERMINATION AND CROV COMPKTlTiON. 

Covfiuctt’d by Ho turned ^ot diets* Leofjue, Neivdegate. 

Judge: A. S. Wild, Agricultural Adviser. 

The rainfall recorded during the year at the ct litres concerned was as fol- 
lows : — 

^ Onwing Pori(Kl - - — - - — , 



.Ian. 

Kel). 

Mill . 

Apl. 

]VIa\ 

.Juno 

.filly. 

Ang 

S(‘pf 

Oct. 

Total 

N»>\ 

1 )c(“ Total. 

Neudegat^ 

2.56 

188 

4 

74 

380 

3.52 

320 

217 

61 

318 

1,4.57 

114 

.i 2, 1156 

Lake King 

316 

223 


71 

282 

106 

284 

142 

15 

216 

1,13.5 

166 

1.011 

Lake Camm 

628 

268 

10 

.53 

27.5 

180 

300 

116 


212 

1,100 

ns 

1 2,106 

Holt Jlofk 

38.5 

320 


3.5 

2.5.5 

354 

226 

12.5 

21 

182 

063 

140 

1,843 

Lake Magenta 

267 

211 

16 

78 

272 

113 

307 

1.50 

.5S 


1,215 

21 1 

1,098 


The judge’s awards are shown in Table J, page 20. 

The cultural details of the leading crops are set out below : 

Mr. F. M. MePhee’s croj) of ^‘Gluclub^^ was grown on land which was origin- 
ally timbered with salmon gum, mallee and gimlet, and had been cleared in 
3931. The land was ploughed <luring June, 1938, with a disc implement, cul- 
tivated during August, 1938, and February, 1939, with a rigid tyne cultivator, 
and planted during the third Aveek of May with a combined cultivator- 
drill. Seed and superphosphate were applied at 48 lb. and 120 lb. ])er 
acre, respectively. 

The crop of ^‘Bencubbin” entered by Mr. G. 11. Atkins was grown on land 
similar to Mr. MePhee’s, which had been cleared tor 10 years. The land was 
ploughed during June, 1938, with a disc implement, cultivated in September and 
late in August with a rigid tyne implement, and seeded during mid-May with a 
combined cultivator-drill. Seed and superphosphate were* ajiplied at 50 1b. and 
95 lb. per acre, respectively. 

Mr. G. R. W. Hearn’s crop of ‘^Gluyas Early’’ was on land which had been 
cleared for a number of years, the original timber being salmon gum and gim- 
let, It was ploughed during early June, 1938, with a disc implement, rigid 
tyne cultivated in July, August, late September, and twice again early in 1939. 
A combined cultivator-drill was used for seeding during the second Aveek of 
May. Seed and superphosphate were applied at 50 lb. and 112 lb. per acre, 
respectively. 
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Field Experiments with Wheat and Oats, 1939, 
at the Agricultural Research Stations. 

I. Thomas, Superintendent of Wheat Farming:. 

At each of the Research Stations located in the Wheat Belt, held experiments 
with wheat and oats are conducted each year. These Research Stations are widely 
separated and embrace a considerable variation of soil and climatic conditions. 

The field exp(‘riments conducted cover a wide rang-e and include such im- 
portant phases as fallowing, depth and time of ploughing and frequency of cul- 
tivation. The most prolific varieties, the best time to jilant, the most economical 
rates of seed and super])hosphate to apply, and the effect of \arious fungicides 
upon the yields are also ascertained. 

With but one or two minor exceptions the experimental jjlots are one-eighth 
of an acre in area. They are long and narrow, being one drill width wid.*, and 
measure 833 links by 15 links, and are replicated five time>. 

They are designed on the *^three plot” system, the centre plot of each section 
(three plots) being the control — thus each varying factor is adjacent to a control 
plot. 

The results of the Merndin and Vilgarn Research Stations are given below. 


MERBEDIN RESEARCH STATION. 

J. H. Farm Manager. 

This station is located lOO miles from Perth on the Kastern Goldfields Railway, 
and is approximately in the centre of the main eastern vvheatbelt. The major 
portion of the land is salmon gum and gimlet forest country. 


THE SEASON, 1939. 


The rainfall recorded at the station during 1939 and the average for the past 
27 years is set out below: — 


Year. 

.Jan. Fcl). 

Mar 

A III 

'^ay 

.June 

— Grow inif Cerioil — 
July. Auk. Sept. 

Ort. 

Total 

Non . 

T)e<‘. 

Total 

foi 

Year. 

1939 

Av., 27 years 

347 
r>2 44 

]()r> 

:>4 

89 

192 

127 

2r>o 

IHI 

242 l.'>4 12 
180 J:)2 84 

169 

78 

1,010 

802 

369 

41 

r.o 

1,580 

1,183 


Heavy rain storms were experienced on the 13th of February when 345 point. s 
were registered. Following these rains, no further falls of conse(|uence were r(*gis- 
tered until early in May, when 165 points were recorded between May 4th and 10th. 
Until the middle of June fairly dry conditions were experienced, and seeding opera- 
tions proceeded without interruption, being completed by 31st May. 


Germination was excellent over the whole urea under crop, and the initial 
rapid growth was sustained until the end of August. Rainfall during September 
was well below the average, and the hot, dry conditions checked the growth of all 
crops. Belated rains early in October, however, relieved the i>osition and tlie 
crops matured under satisfactory conditions. 

Except where the nature of an experiment required s])ecial treatment, the land 
on which the experimental plots were planted was ploughed to a depth of 312-4 
inches during June, July and the first half of August, 1938, with a disc cultivating 
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plough. In September the heav> soil was cultivated with a rigid*tyne implement 
and the lighter soils with a spring-tyne implement. Following the heavy rain 
storms in February, 1939, the whole area was worked with heavy harrows and seed- 
ing operations commenced in the last week of April. 

FALLOW V. NON-FALLOW EXPERIMENT. 

The object of this experiment is to ascertain the effect of fallowing upon the 
grain yield of the subsequent wheat crop. 

The fallowed plots were ])loughed in June, 1938, with a disc cultivating plough, 
cultivated with a rigid-tyne implement in Seiitembor and again with the same 
implement immediately iirior to seeding. The non-fallowed plots were ploughed 
on 15th May, 1939, with a disc cultivating plough and cultivated with a rigid tyne 
implement immediately prior to seeding. 

i*lante(l on )9th May, 19.39. Superphosphate — 112 1b. per aero. 


(terminated on 3()th May, 

1 939. N'anety- 

— Totadgin. 

Seed — 4.5 lb. 

per acre. 


Average 

Per- 

Average 

Per- 

Treatment . 

Yields 

eentage 

Y ields 

centage 


fa>r aere, 

Yields, 

per acre, 
1925-39. 

Yields, 


1939. 

1939. 

1925-39. 


bus. lb. 

% 

bus. lb. 

% 

Fallow 

... 22 34 

S4 

21 13 

134 

Non-fallow ... 

... 2a .54 

100 

15 46 

100 


The crops on th(* fallowed plots during 1939 were very heavy and rank and 
were severely damaged by storms in November, and in consequence a c(*rtain 
amount of grain was not recovered and this would account at least to some (‘xtent 
for the lower yields being obtained irom these plots. 

The average results over a jieriod of 15 years, however, show that a definite 
increase in yield is obtained from planting the wheat crop on fallowed land. 

DISC^ CULTIVATING PLOUGH s. RIGID TYNE CULTIVATOR. 

The object of this experiment is to determine the effect of carrying out the 
initial operation of falloAving using a disc cultivating plough as compared with a 
rigid tyne cultivator. The resultant grain yield of the wheat crop is taken as a 
means of comparison. 

For the reijiiiremenls of* the <*xperiment, three plots are used, each plot being 
replicated three times. 

Plot 1. Rigid tyne cultivated, once in June, 1938. 

Plot 2. Disc cultivated, once in June, 1938. 

Plot 3. Rigid tyne cultivated, twice in June, 1938. 

After the initial workings which were 3iv-4 inches deep, all the plots received 
similar cultivations. 

Planted on 19th May, 1939. Superphosphate— 1 12 lb. per acre. 


(terminated on 30th Maj, 1939. 

\"ariety 

—Totadgin. 

Seed — 45 lb. per acre. 


Average 

Per- 

Average 

Per- 

Treatment. 

Yields 

eentage 

Yields 

centage 


per acre. 

Yields, 

per acre, 

Yields, 


1939. 

1939. 

1938 39. 

1938-39. 


bus. lb. 

0/ 

/o 

bus. lb. 

/o 

Once Scaritied 

27 50 

97 

19 54 

98 

Disc Ploughed 

28 30 

100 

20 20 

100 

Twice Scaritied 

26 22 

92 

18 58 

93 
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The results for the two years that this experiment has been condueted indi- 
cate that there is no significant difference in grain yield between any of the 
above treatments. However, as the experiment has only been conducted for tw'o 
years, these results cannot be taken as conclusive. 

TIME OF PLOUGHING EXPERIMENT. 

The object of this experiment is to ascertain whetlnu' the time of ciirrying 
out the initial operation of fallowing, vns., ])loughing, has any effect upon the 
yield of the resultant wheat '*rop. 

Planted on 1 9th May, 19.39. Superphosphate — 112 Ih. per acre. 


Germinated on 30th May, 1939. 

\"ariety- 

-Totadgin. 

Seed— 

11). per acre. 


Average 

Per- 

Average 

Per- 

Time of Ploughing. 

V'ieldN 

centage 

Yields 

centage 


per acre. 

V'^ields, 

per acre. 

Yields, 


1939. 

1939. 

1930-39. 

1930-39. 


huH. Ih. 

o/ 

/o 

bus. lb. 

/o 

Mid* July, 1938 

2.'> 38 

102 

24 11 

95 

Mid- June, 1938 

25 12 

100 

25 35 

lOO 

Mid-Augu«t, 1938 

27 14 

108 

21 2 

82 


This year the late fallowerl plots have shown to advantage; however, the 
average results over a period of ten years show that appreciably higher yields 
can be expected when the land is ploughed during the early winter months rather 
than during the later winter or early spring months. 

MULCHING EXPERIMENT. 

Tlie object of this experiment is to determine to what extent and under what 
cenditions the si)ring and summer cultivations of winter fallowed laud is })rofit- 
able. 

To meet the requirements of the experiment, three ])lots were used, one 
being cultivated prior to seeding only, another cultivated during spring and 
before seeding, and the third cultivated in spring, again when required during 
summer, and prior to se(*ding. 

Cultivations given each plot aie as follow: — 

Plot 1 Cultivated on May 17th, 1939, with s])ringtyne enltivator. 

Plot 2.~~ Cultivated on September Pith, and again on May 17th, both 
times with a springtyne cultivator. 

Plot 3. — Cultivated on September Pith, IVbruary 20th, April 4th, and 
again on May 17th, the springtyne implement being used each time. 

Planted on 18th May, 1939. Superphosphate 112 II). per aero. 


Germinated on 28tli May, 1939. 

V^ariety 

— Totadgin. 

Se(*d — 45 

lb. y)er acre 


Average 

Vvr- 

A\ erage 

JVr- 

Treatment. 

Yields 

cent age 

Yields 

rentage 


per acre. 

Yields, 

})er acre. 

Yields, 


1939. 

1939. 

1915-39. 

1915 39. 


bus. lb. 

9/ 

/o 

bu.s. Ib. 

o/ 

/o 

Cultivated in spring after summer 

26 58 

107 

21 18 

102 

rains and before planting 

Cultivated in spring and before' 

25 6 

100 

20 48 

100 

planting 

Cultivated before planting 

24 24 

97 

19 50 

96 


This yeaPs results show a slightly iiicreai^ed yield following the summer 
cultivations; this increase is possibly due to the heavy rains during February 
germinating the weeds and thus enabling them to be controlled by the summer 
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cultivations. The results since the inception of the experiment and experience 
in other parts of the wheatbelt, however, indicate that summer cultivations are 
not warranted unless weed growth cannot be controlled by stock, or heavy rain 
during the summer months has destroyed the soil mulch. 

TIME OF PLANTING EXPERIMENT. 

The object of this experiment is to determine the most suitable month for 
planting an early and a mid season variety of wheat. 

To meet the requirements of the experiment the variety Gluyas Early, an 


early maturing variety, was sown 

in mid- May, 

June and July, and the midseason 

maturing variety Nabawa was sown in mid- April, May and June. 


Superphosphate — 112 Ih. per acre. 

Variety — Gluyas Early. 

Seed — 45 lb. per acre 


Average 

Per- 

Average 

Per- 

Date Planted. 

Yields 

centage 

Yields 

centage 


per acre, 

Yields, 

}>er acre. 

Yields, 


1939. 

1939. 

1923-39.* 

1923-39.* 


bus. lb. 

/o 

bus. lb. 

/o 

Mid- June 

27 20 

92 

19 45 

88 

Mid-May 

29 4(5 

100 

22 31 

100 

M id-,1 uly 

15 .3(5 

52 

12 12 

54 


* Excluding 1936. 


Superphosphate — 112 Ib. per acre. Variety — Nabawa. Seed — 45 lb. per acre. 



Average 

Per- 

Average 

Per- 

Date Planted. 

Yields 

centage 

Yields 

centage 


j)er acre, 

Yields, 

per acre. 

Yields, 


1939. 

1939. 

1929-.39.* 

1929-39.* 


bus. lb. 

% 

bus. lb. 

0 / 

/o 

Mid- April 

... 32 35 

116 

22 (5 

109 

Mid-May 

... 28 6 

100 

20 10 

100 

Mid- June 

... 21 ,58 

78 

15 56 

79 


* Exc‘l tiding 193(5. 

The results obtained this year, together with the average results over a period 
of 10 years indicate that in general the sowing of an early variety should be 
completed before the end of May, and a mid-season variety before the middle 
of May. 

RATE OF SEEDING EXPERIMENT. 

The object of this experiment is to determine the most economical rate to 
seed : — 

1. — A mid-season, free stooling variety; and 

2. — An early, sparse stooling variety of wheat. 

The variety Nabawa was used in the first section and the variety Noon- 
gaar in the second, both being sown at the rates of 30, 45 and 60 lb. per acre. 

FREE STOOLING VARIETY. 

Planted on 25th April, 1939. Superphosphate — 112 lb. per acre. 

Germinated on 14th May, 1939. Variety — Nabawa. 



Average 

Per- 

Average 

Per- 

Rate of Seed per Acre. 

Yields 

centage 

Yields 

centage 


per acre, 

Yields, 

per acre. 

Yields. 


1939. 

1939. 

1913-39.* 

1913-39.* 


bus. lb. 

% 

bus. lb. 

% 

30 lb 

.. 30 2 

99 

18 37 

95 

46 lb. 

.. 30 27 

100 

19 47 

100 

60 Ib 

.. 30 34 

100 

19 .52 

100 


♦ Excluding 1914 and 1931. 
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SPARSE STOOLING VARIETY. 

Planted on 3 let May, 1939. Superphosphate— 112 lb. per acre. 
Germinated on 10th June, 1939. Variety — Noongaar. 



Average 

Per- 

Average 

Per- 

Rate of ISecd per Acre. 

Yields 

centage 

Yields 

centage 

per acre, 

Y ields. 

per aerfi, 

Yields, 


19.39. 

1939. 

1915-39. 

19l.)-39. 


bus. 11). 

/o 

bus. lb. 

/o 

30 lb 

.. 27 58 

95 

18 6 

95 

45 lb 

.. 29 18 

1(K> 

19 2 

100 

60 lb 

.. 29 2 

99 

19 4 

100 


The results ot‘ this experiment indieate that there is no advantage to he 
gained by sowing more than 45 lb. of graded seed per acre in districts having 
similar conditions to Merredin. 


RATE OF APi^LK^ATION OF SUPERPHOSPHATE EXPERIMENT. 

The object of this experiment is to determine the most profitable rate of 
su])er})hosphate to apply to the wheat croi>. 


Skctkin I . 

I’lantod on IHth May, 19.311. S(‘cd- 45 Ih. per a<*r(‘. 

Geriiiinated on 28th May, 1939. \’an<‘ty — Totadgm. 



Average^ 

Per- 

A\eragc 

Per- 


Y ields 

centage 

Yields 

centage 

Rate ot Superphosphate per 

per acre. 

Yields, 

p(T acre. 

A'i(‘lds, 

A (re. 

19.39, 

1939. 

1929-39.* 

1929-39.* 


bus. Ih. 

o 

o 

bus. Ib. 

() 

o 

Ntl 

.. 23 55 

94 

13 38 

()2 

150 lb 


100 

22 4 

pH) 

75 11) 

.. .30 14 

118 

20 50 

04 


* Ex<‘ludiiig 

19.36. 




Skc’tion 

•> 



Planted on ]8tb May, 1939. 


Se 

(‘(1 — 45 lb. 

jKT acre. 

Germinated on 2Stb .May, 1939. 

\ 'a He t v 

’ — Tofadgiii. 


Average 

IVr- 

A V erage 

P(‘r- 

Rat(‘ of Su])erplios])bate per 

Yields 

eentage 

ields 

eeiitag(‘ 

Acre. 

jier acre, 

Yields, 

j>er )ier(‘. 

Yields. 


1939. 

1939. 

1929-39.* 

1929- .39,* 


bus. Ih. 

o 

o 

bus. lb. 

o 

o 

300 lb 

16 50 

70 

22 3’^ 

loi 

150 lb 

.. 23 54 

100 

22 16 

100 

225 I b 

.. 18 53 

78 

22 33 

un 


* 1939 excluded. 

This year the ])lots in Section 2 (heavy rates) lodged badly following hea\y 
rains in November and consequently the yields obtained weiv considerably re- 
duced as much of the grain could not be recovered. This also applied to the con- 
trol plot in Section 1 (light rate.s). Only slight lodging o('curr(*d in tin* plots 
receiving an application of 75 lb. per acre whilst the unmamn-ed ])lots were 
unaffected in this direction. 

However, the average results over a period of eight years indicate that the 
rate of superphosphate can be increased with advantage above 75 lb. i>er «acre. 
Under present conditions the most economic rate on this class of soil is approx- 
imately 100 lb. per acre. 
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POTASH-NITROGEN EXPERIMENT. 

The object ol‘ this experiment is to determine the eifect upon the wheat crop 
of the application of: — 

(a) a nitroj^enous fertiliser; 

(b) a nitroifenous plus a potassic fertiliser. 


Sulphate of ammonia, a nitro^?enous fertiliser, and sulphate of 
potassic fertiliser, were used in addition to superphosphate. 

Seed — 45 lb. per acre. 
V ariety — Totadgin . 


Planted on 23rd May, 1939. 

Germinated on 2nd dune, 1939. 


Rate of FertiliHor ])or Acre. 


112 lb. Super pho8]>haU* ; 

Sulphate of Ammonia. 
112 lb. Siij)erpho8phate , 
1121b. Su perphoa phate : 



Average 

Per- 

Average 

Per- 

Acre. 

Yields 

eentage 

Yields 

centage 


])er acre. 

Yields, 

per acre, 
1932-39. 

Yields, 


19,39. 

1939. 

1932-^9 


bus. lb. 

% 

bus. lb. 

% 

1121b. 

28 :^o 

102 

20 1 

101 


27 52 

100 

19 45 

100 

112 UV. 

; 56 lb. 

27 54 

100 

19 44 

100 


Sulphate of Potash 


Both th(* 2 *(‘aults for this year and tin* average results over the p(»riod of six 
years that the expei-iment has been conducted show that fher(‘ is no significant 
increase in yield from applications of nitrogenous or potassic fertilisers on this 
type of country. 


SEASONAL VARIETY TRIALS. 

The objects of this experiment are: — 

(a) to ascertain the most .suitable month to plant the late, midseason, 
early and very early maturing varieties of wheat; and 

(b) to determine the most prolific of each of the above types. 

To meet (he requirements of the (3X])eriment, three sections were required, 

1. Section 1, i)lanted in mid April — representing early planting. 

2. Section 2, planttjd in mid May — representing mid-season planting. 

J. Section .‘1, planted in mid June — representing late planting. 


In all sections the standard mid-season maturing variety Nabawa was planted 
as the control plot. 

APRIL I'LANTTNG. 


Planted ou 20th A])ril, 19:i9. Suix'rphosphatc — 1 12 lb. per acre. 


Germinated ou 14th May, 

19,39. 

Seed^ — 45 lb. j)er 

acre. 



Average 

Per- 

Per- 


A'ariety. 

Y ields 

(*entage 

centage 


|M3r acre. 

Yields, 

Yields. 


19,39. 

1039. 




bus. lb. 

o- 

/(> 

% 

Bencubbin 


31 9 

109 

113* 

Nabawa 


28 29 

100 

100 

Dundee 


28 3 

98 

98t 

Fedweb 1 


21 9 

7,3 

73t 

Nabawa 


28 50 

100 

100 

Hofed 1 


10 14 

50 

50t 


* Average 10 years. 

t First year of Trial. 
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MAY PLANTING. 


Planted on 15th May, 1939. Sii|K*rpho8phate- -J 12 lb. per h(T(‘. 


Germinated on 

24th May, 1939. 

Averagi' 

Yields 

Seed- 45 Ih. per acre. 

Per- ' Pi'f- 

eentage eentage 

Variety. 

]ier acre, 
1939. 
bus. lb. 

Yields, 

1939. 

O' 

o 

Yields. 

o 

o 

Bencubbin ... 

25 

4 

no 

112* 

Nabawa 

22 

51 

100 

100 

Dundee 

17 

25 

79 

79, 

M 47 

18 

18 

81 

98$ 

Nabawa 

22 

42 

100 

100 

Gluyas Early 

20 

5 

88 

108+ 

Bungulla 

23 

50 

100 

115$ 

Nabawa 

23 

49 

100 

100 

Totadgin 

22 

13 

93 

115 + 

M 44 

IS 

45 

8.5 

94$ 

Nabawa 

22 

9 

PHI 

100 

Gular 

.!! !!! 24 

27 

111 

in 

M 53 

19 

42 

8K 

If >3$ 

Nabawa 

22 

14 

MH) 

1(K) 

M 51 

!!! .!! 20 

42 

93 

105$ 

Noongaar 

22 

22 

no 

104 + 

Naba\^ a 

20 

24 

KNl 

KM) 

Geeralying ... 

14 

.59 

73 

95* 

* .\verage, 10 years. f Averag<', 

§ Average', 3 years. 

11 years. % Average, 

. 1st vear of Trial. 

S veais, 


,U'\K Pl.AXTIXG. 


Planted on 15th .lime, 1939. Superphohplnite- 112 1b. ])c*r acn*. 
Germinated on 28tli .lune, 1939. Seed- 15 lb. per acre. 



Ave 

rage 

Per- 

Per- 


Vi( 

•Ids 

( entage 

<(‘Mtaue 

5’ariety. 

p<*r 

a<re. 

Yields. 

5 lelds. 


1939. 

1939. 



bus 

Ih. 

o 

o 

i> 

M 51 

23 

54 

119 

lit)* 

Nabawa 

20 

38 

KM) 

100 

M 53 

21 

19 

ns 

118* 

M 52 

22 

58 

112 

112* 

Nabawa 

20 

32 

100 

100 

Noongaar ... 

29 

38 

129 

120$ 

Benenbbiu ... 

24 

2ti 

123 

1141 

Nabaw'a 

19 

47 

100 

100 

Bungulla 

24 

19 

123 

131 1 

Merredin 

14 

58 

75 

101 + 

Nabawa 

20 

3 

KM) 

100 

M 47 

21 

(> 

10.5 

105* 

* 1st year of Trial. 

t Average, 

.3 years. 

J Average. 

9 years. 


$ Average, 1 

J years. 




In the early planted jseetion, the niid-.season variety ‘^Beneiibbin’^ Ini's al?ain 
shown to advantage this year as it has done for the jiast 10 years, thus indicating 
its suitability for planting early in the season. 

In the May (mid-season) planted plots the varieties ^^Bencubbin,’^ “Bungulla,^^ 
^‘Noongaar^^ and “Gular” all yielded well. 
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The average results over a number of years show that the varieties “Bencub- 
bin/’ ^‘Ghiyas Early/’ ‘‘Bungulla,” ^^Totadgin” and ‘^Noongaar” have consistently 
yielded well. 

In the June (late) planted section, with the exception of ‘^Merredin,” all 
varieties outyielded the control variety ^^Nabawa.” Outstanding were the varie- 
ties '^Noongaar/^ “Bungiilla’^ and ^^Bencubbin/’ while the new crossbred varieties 
M51 and M52 also yielded well. 


PREMIUM WHEAT VARIETY TRIAL. 

The object of this experiment is to determine the most prolific of the Pre- 
mium Wheat Varieties. 

The standard variety ‘^Nabawa” Avas used as control. 

Planted on 26fh May, 1039. Superphosphate — 112 lb. per aero. 


Germinated 

on 6t.h .Turns 1939. 

Seed — 45 lb. per 

acre. 


Average 

Per- 

Per- 


Yields 

centage 

centage 

Variety. 

jMT acre, 

Yields, 

Yields, 


1939. 

19.39. 

1937-39 


bus. lb. 

O/ 

/O 

/o 

( ^irrabin 

22 3.5 

89 

91 

Nabaua 

2.5 17 

100 

100 

Pusa 4 

23 52 

94 

95 

Piisa 113 

1.5 .57 

04 

73 

Nabawa 

25 1 

100 

100 

Gomebaek 

15 7 

01 

03 


Of the varieties under trial, ^^Pusa 4” and ^TajTabin’’ show to advantage; 
neither, hoAvever, e(jualled the control variety ‘^Nabawa.’^ 


FUXGK IDE EXPERIMENT. 

The obj(*ct of this experiment is to deteraiine the comparative effect of copper 
carbonate and two organic mercury compounds when used as fungicides, upon the 
germination, growth and grain yields of wheat and oat crops. 

Planted on 23rd May, 1939. Superphosphate — 112 lb. per acre. 

Germinated on 2nd .June, 1939. Variety- -Totadgin. Seed — 45 lb. per acre. 



.Average 

Per- 

Average 

Per- 


Yields 

contage 

Yields 

centage 

Treatment . 

jK»r acre. 

Yields, 

per acre, 

Yields, 


1939. 

1939. 

1938-39 

1938-39. 


bus. lb. 

o/ 

/o 

bus. lb. 

o/ 

/o 

Mercury Compound A ... 

... 27 36 

99 

20 28 

104 

Copper Carbonate 

... 27 .58 

100 

19 45 

100 

Mc'rciiry (^impound B 

... 28 3 

100 

20 5 

102 


The oat section of this experiment was so severely damaged by storms early 
in November that it could 2 iot be harvested. 

The results since the inception of this experiment for both wheat and oats 
show that there is no significant difference in germination, growth or yield between 
the varioins treatments. 
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YILGARN RBSEAECH STATION. 

W. A. Human, Farm Manager. 

This Station is located at Ghooli Siding, eight miles east of Southern Cross 
on the Eastern Goldtields Railway, and was established in December, 1926. It 
contains 4,943 acres, of which 3,500 are first class. The total area at present cleared 
is 1,635 acres. 

THE SEASON 1939. 

The following table shows the monthly rainfall registrations for the year, 
together witli the averages for the previous 11 years: — 

Total 

^ (irovOn^ PpricMl, ^ tor 

Year. Jan, Feb. Mar. Apl. May. June .Tuly Auk Sept. Oet. T<»tul. Xov. Dec. \ ear. 

1D39 ... 146 1 as 71 16S 170 210 ir»;t I.') l:{s Hr>i 2r)0 .’•> 1,473 

Av., 1928-38 48 37 83 96 128 134 118 14.0 46 68 639 6.) 46 1,014 

The good rains experienced early in May were, unfortunately, followed by a 
period of six weeks in which no rain of consecpience was recorded. As a result, 
early sown crops germinated well but did m»t make* satisfactory growth, while 
crops sown after the middle of May germinated very irregularly. Good rains Avere 
experienced during July and August and prospects wen* greatly improved, but the 
crops were given a further setback by <lry conditions during September. The 
majority of the crops were seriously aft’ecled by tipping during September, and the 
October and November rains were too late to be of any valiu*, except to the very 
late sown crops. 

The paddock which contained the experimental block was originally timbered 
with salmon gum and gimlet, it was given uniform cultivation, except where the 
nature of the experiment reijuired special treatment. The land was liroken up in 
July and August, 1938, mainly AVith a disc cultivating plough The land was sub- 
sequently cultivated with a rigid lyiie implement in 8(*pt ember, and again with a 
spring tyne cultivator in Fidiriiary ami before seeding. 

TIMK OF I'LOUGHTNG EXPERIMENT. 

The object of this experiment is to determine what (‘iTect the time of plough- 
ing (i.e., the initial op(‘ration of fallowing) AAill have on the resultant yield of the 
wheat crof). 

Planted on 24th May, 19,39. SujK*rphoKphate — 112 Ih. per acre. 


Germinated on 3rd June, 1939. 

N'ariety- 

<4Iuyas FJarly. 

Seed-^ 

Kl lb. per acre 


Average 

Per- 

Average 

IVi*. 


Yiehls 

eentage 

Yields 

eentage 

Ploughed. 

]M‘r acre. 

Yields, 

p(*r aere. 

Yields, 


1939. 

1939. 

1933 39.* 

1933-39.* 


bus. lb. 

o, 

/<> 

bus. lb. 

O' 

o 

March, 1938 

14 8 

109 

10 12 

90 

June, 1938 

13 22 

1(K) 

10 34 

100 

August, 1938 

13 17 

99 

10 1 1 

90 


Exchidiug 1934 and 1930. 


Although the average results oAer the period of the experiment show no great 
difference between the treatineiits, the yields from the June ])loughed plots arc 
slightly higher than those from either March or August. Generally speaking, it is 
not possible to plough etticiently during either March or August, and eonsequeiitly 
better work can be done during the early wintei* nioiiths. 

It is, therefore, recommended as a result of experience at this and other 
Research Stations, that the initial operation of fallowing, i.e., plougliing, be carried 
out as early as possible after sutfieient rain has fallen to enable the work to be c'ar- 
Tied out satisfactorily. 
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DEPTH OP PLOUGHING EXPERIMENT. 

Tho obje(?t of this ^‘xp^‘riInent is to determine the mo>t economical depth to 
ploug'h when fallowing for the wheat crop. 


Planted on 23r(l May, 19.39. Superphosphate- --1 1 2 lb. per acre, 
(lorniinatcd on .3rd June, 19.39. A^ariety — Gliiyas Early. iSeed — 40 lb. pc-r acre. 



Average 

Per- 

Average 

Per- 


Yields 

centage 

Yields 

centage 

Ih'pth of Plouijhinj;. 

])cr aere. 

Yields, 

per acre. 

Yields, 


1939. 

1939. 

193.3^39.* 

1933-39.* 


bus. lb. 

% 

bus. lb. 

% 

2 itichcN 

JG 35 

94 

11 7 

98 

4 inchcM 

... 17 3G 

100 

11 18 

100 

(i inches 

17 17 

98 

11 12 

99 


* PJxcluding 1934 and 193G. 


The jn erage r(‘Siil1s oN (‘r a period of Hve years show that the depth of plougli- 
ing lias no significant (dTeet on the yield of the crop. Ex]'erienee in this ajid other 
districts, h(nvever, has shown that land which has been ploughed to a depth of less 
than lour inches i^equires additional subsequent cultivation to maintain the soil 
mulch and )»r(‘pare a satisfactory s(»ed bed. 

Ploughing to a depth of four inches, when prejiaring land for tho wheat crop 
is, theretori*, nroniineudcMl as being the most economi<*al. 


MULCHlxNG EXPERIMENT. 

The object of this e.xperiment, which has been eonducte<l since 1933, is to deter- 
mine to what extent and under what conditions the cultivation of winter fallowed 
land during tin* spring and summer months is profitable. 

To meet the recjuiremenls of the experiment three i)lots were treat<*d, as 
follows : * ^ 

l^lot 1.- Uultivatcd prio^’ to seeding only (neglected fallow). 

Plot 2.— Uultnatcd during spring and prior to seeding (ordinary fal- 
low). 

Plot Chiltn ated during spring, again when rc'quired during summer 
after 25 points of rain or over, and again i>rior to seeding. 


Planted on 2,3rd May, 1939. Superphosphate— J 12 lb. per aere. 

Germinated on 3rd June, 1939. V^ariety - -GluyaH Early. Seefl— 40 lb. per aere, 



Average 

Per- 

Avt'rage 

Per- 

Uultivatod. 

Yields 

eentag(‘ 

y ields 

cenl/age 

per acre. 

Y ields. 

per acre, 

Yields, 


19.39. 

1939. 

1933-39.* 

19.33-39.* 


bu.s, lb. 

O,' 

/O 

bus. lb. 

% 

Before seeding only 

12 50 

95 

10 2G 

97 

In spring and before .seeding ... 

13 31 

JOO 

10 47 

100 

J n spring, after summer rains, and 
before seeding 

15 .38 

HG 

n 31 

107 

* 

Excluding 1936. 




The results of thi^ yeaPs experiment and the average results over the past 
six year.s show that there is a slight increase in the wheat yield resulting from 
summej- cultivations of the fallow. Summer cultivation, however, is only likely 
to be of economic adx antage when it is necessary to destroy weeds, and to main- 
tain an adequate soil mulch. 
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RATE OP SUPERPHOSPHATE EXPERIMENT. 

The object of this experiment is to determine the most economical rate of 
superphosphate to apply to the wheat crop. 


iSectiou 1. 

Planted on 22iid May, 1939. .Seed- -40 lb. j)(‘r acre. 

Germinated on Slst May, 1939. V^ariety -Gluyas Early. 


Rate of Application of Super- 
phosphate per Acre. 

Average 
Yields 
per acre, 
1939. 

Per- 

centage 

Yields, 

1930. 

Average 
Aields 
])er acre, 
1929. 39.* 

Per- 

centage* 

Yields, 

1929-.39.* 


bus. lb. 

% 

bus. lb. 

O' 

o 

Nil 

10 32 

63 

9 42 

50 

160 lb 

10 4.6 

100 

17 14 

100 

76 lb 

10 43 

100 

14 12 

80 

* Excluding 1930 and 193.‘^ 



Planted on 22nd May, 1939. 

Section 2. 

Seed — 40 lb. })cr 

acre. 

Germinated on 3lMt Ma> 

•, 19.39. 

X aricly — Ghiv as Ea rl v 


Rate of Application of 
phosphafe ]>er Acre. 

Average 
Yields 
j>er acre, 
1939. 

Per- 

c€‘ntag(‘ 

V iclds, 

1939. 

Average 
Yi(4ds 
|M‘r aero, 
1929,39.* 

P.*r- 

eeiitage 

Yields, 

1929 39.* 


bus. 11). 

O' 

o 

bus. lb. 

O' 

o 

225 lb 

I) 9 

92 

13 55 

102 

150 lb 

12 6 

KM) 

13 39 

100 

300 lb 

11 12 

93 

14 0 

102 

♦ Exc 

hiding 1932 

ami 193(i. 



The average re.snlts over a 

]*eriod of 

nine years 

show that 

the optimum 


rate of application of suporphospliate to the wh(*at crop in this dihtrict is ap- 
proximately one hiindredwcijfht per acre. 


TJMF OF PLANTING EXPEHIMENT. 

The object of this experiment is to determine the most suilabh‘ month to 
})lant : — 

1. — A mid-season maturing'- variety. 

2. — An early maturing variety. 

The varieties used in seeding this experiment \vere: — 

1. — Nabawa (a mid-season maturing variety). 

2. — Gluyas Early (an early maturing variety). 


•Superphosphate' — 1 12 lb. per am-. 

N'aricty 

Nabava. 

S(‘ed- 40 

lb. j>er acre. 


Average 

Per- 

A verag<‘ 

IVi- 


Yielcls 

centage 

Vields 

centagr- 

Date Planted. 

j»c*r acr<*. 

'Ik’ields, 

per acre. 

N’ields. 


1939. 

19,39. 

1929 39.* 

1929-.39.* 


bus. lb. 

t)/ 

o 

bus. lb. 

o 

o 

April 16th, 1939 

11 39 

120 

10 55 

107 

May 16th, 1939 

9 14 

100 

15 48 

100 

duno 16th, 1939 

7 33 

82 

10 14 

05 


♦ Kxchidinjs 1930 and 19:iS. 
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Superphosphate — 112 lb. |xjr acre. Variety — Oluyas Early. Seed — 40 lb. per acre. 



Average 

Per- 

Average 

Per- 


Yields 

centage 

Yields 

centage 

Date Planted. 

per acre, 

Yields, 

per acre, 

Yields, 


1939. 

1939. 

1929-39.* 

1929-39.* 


bus. lb. 

/o 

bus. lb. 

% 

June 16th, 1939 

... 11 26 

84 

12 24 

74 

May 16th, 1939 

... 13 33 

100 

16 39 

100 

July 18th, 1939t 

6 24 

47 

6 51 

41 


Excepting 1936 and 1938 


t July Moetion discarded in 1937 due to 


destruction by grasshoppers. 


This year’s results again emphasise the necessity of completing the planting 
of a mid-season maturing variety before the middle of May, and of an early 
maturing variety before I he end of May. 


RATE OF REEDING EXPERIMENT. 

The obj(‘ct of this experiment is to determine the most economical rate of 
seeding with ; — 

1. — A mid-season maturing, free stooling variety; 

2. — An early maturing, sparse stooling variety. 

In section 1 the variety Nal)awa was used, and in scM*tion 2 the variety 
Noongaar. 

FREE STOOLING VARIETY. 

PlHMt(‘d on 18th JMay, 1939. Suf)er|)ho.sphate— 1 12 Ih. {xu* acre. 



Germinat<‘d on 29th 

May, 1939. 

Variety 

— Nabawa. 




A VC rage 

l*cr- 

Average 

Per- 



Yields 

eentage 

Yields, 

Y ields 

centage 


Rate of Seed ])er Acre. 

p(*r acre. 

])er acre, 

Yields, 


1939, 

1939. 

1937-39.* 

1937-39.* 



bus. Ib. 

O' 

/o 

bus. lb. 

O' 

/o 

30 

U) 

5 1 

81 

5 46 

87 

45 

Ih 

6 10 

1(K> 

6 37 

1(K> 

60 

Ih 

6 26 

MM 

6 42 

101 


♦ Excluding 1938. 


SIARSE STOOLING VARIETY. 


J*lant(*d on 29th May, 1939. Superphosphate — 1 12 Ih. per acre. 

Germinated on 29t!i June, 1939. Variety — Noongaar. 




Average 

Per- 

Average 

Per- 



ields 

(cntage 

Yields 

centage 


Hate of Seed per Acre. 

per acre. 

Yields. 

]ier acre, 

Y' ields. 


19,39. 

19:i9. 

1937-.39.* 

1937-39.* 



bus. lb. 

% 

bus. lb. 

% 

30 

lb 

9 15 

88 

7 57 

92 

45 

lb 

10 32 

100 

8 40 

100 

00 

lb 

... 11 15 

107 

9 2 

104 


* Exc luding 1938. 


The results of this expei'imerit demonstrate that there is no advantage to 
be gained by sowing at a greater rate than 45 lb. per acre of graded seed. 

POTASH-NITROGEN EXPERIMENT. 

The object of this experiment is to determine the effect upon the yield of 
the wheat crop of an application of: - 

(i) a nitrogenous fertiliser j 

(ii) a nitrogenous plus a potassic fertiliser; 

in addition to the usual application of superphosphate. 




Makch, 1940.] 


JOURNAL OF AGRICULTURE, W.A. 


For the purj^ose of the experiment, the fertilisers used were sulphate of 
ammonia, a nitrogenous f(*rliliser, and muriate of ]U)tash, a potassie fertiliser. 


Planted on 22nd May, 1939. Seed — 40 lb. per acre. 

Germinated on Slst May, 1939. Variety — Gluyas Early. 



Average 

Per- 

Average 

Per- 

Rate of Application of Fer- 

Yields 

centage 

Yields 

ficntage 

tiliser per Acre. 

fier acre. 

yields, 

per acre. 

Yields, 


1939. 

1939. 

1933-39.* 

1933-.39.* 


bus. lb. 

o/ 

/o 

bus. 11). 

/o 

112 lb. Superphosphate ; 112 1b. 

14 46 

96 

12 9 

9S 

Sulphate of Ammonia 





112 lb. Superphosphate 

15 22 

100 

12 26 

100 

112 1b. Superphosphate; 112 1b. 

1.5 2.5 

100 

12 9 

98 

Sulphate of Ammonia ; oO lb. 





Muriate of Potash 





* 

Excluding 

1936. 




The average roMilts oacm’ the six years this ex})Ciriment has been eondueted, 
show that there is no economic advantage to be gained from the addition of cither 
a nitrogenous or a nitrogenous plus a ])otassic fertiliser to the usual dressing of 
siij)erphosphate. 


SEASONAL PLANTING E.XPERTMENT. 

Th(‘ objects of this (‘\p M'iuKUit are: — 

(i) to ascertain th(‘ nio^t suitabh* month to })lant the mid-season, early 

and ver\ earl\ malnring varieties of \vh<*at ; 

(ii) to detennine the most prolific variety of each of the above* tytios. 

To meet the reijiiiretnents of the experiment, the vari(‘ti(*s w<*re sown in three 
sections, viz. 

(1) Planted in mid April, representing early jilanting. 

(2) Planted in mid May, representing mid-season planting. 

(J) Planted in mid June, re])resenting late planting. 


Planted f)n loth Aj>ril, 1939. Supcr})hosj)hatc-- 112 lb. jum acic. 
Germinated on llth May, 1939. Seed- 40 lb. per acre. 



Average 

Per- 

P(‘r- 


Yields 

centage 

centage 

Abirioly. 

})er acre. 

Yields, 

Yields. 

1939. 

1939. 



bus. lb. 

O/ 

<> 

o 

/o 

Peneiibbin ... 

18 14 

11.5 

113* 

Gluyas Early 

1.5 ,5.5 

100 

100 

Dundee 

14 37 

92 

!t2t 

* Average, 6 years. 

t First 

year of trial. 


Planted on 16th May, 1939. 

Sii jKJrphosphate — 1 1 2 

II). per acre. 

Germinated on 29th May, 

1939. 

Seed — 40 lb. 

acre. 


Average 

Per- 

Per- 


Yields 

contage 

centage 

Variety. 

|)er acre. 

Yields, 

V'iolds. 


1939. 

1939. 



bus. lb. 

O' 

/o 

O' 

/o 

M 53 

15 36 

106 

106* 

Gluyas Early 

14 42 

100 

100 

M 51 

16 30 

112 

112* 

♦ First 

year of trial 

. 
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Planted on lOth May, 1039. 

Superphosphate — 1121b. per acre. 

Geminated on 29th May, 

1930. 


Seed— 401b. 

per acre. 


Average 

Pear- 

Per- 

Variet3^ 

Yields 
per acre, 

oentage, 

Yidds, 

1989. 

oentage 

1939. 
bus. lb. 

% 


% 

Noongaar 

17 

33 

113 

89| 

Gluyas Early 

15 

36 

100 

100 

Geeralying 

13 

10 

84 

86t 

Bencubbin 

17 

20 

120 

n2{ 

Gluyas Early 

14 

27 

100 

100 

Dundee 

12 

26 

86 

86* 

M 47 

15 

25 

104 

104* 

Gluyas Early 

14 

51 

100 

100 

Nabawa 

13 

44 

92 

98§ 

Bungulla 

19 

41 

131 

127t 

Gluyas Early 

15 

2 

100 

100 

Totadgin 

15 

17 

101 

103§ 

M 45 

14 

46 

100 

100* 

Gluyas Early 

14 

43 

100 

100 

Merredin 

14 

35 

99 

97§ 

* First year of trial. f Average, 2 years. 

t Average, 6 years. 

§ Average, 7 years’. 

Planted on 15th June, 1939. 

Superphosphate — 1 12 

lb. per acre. 

Germinated on 26th June, 

1939. 


Seed — 40 lb. 

per acre. 


Average 

Per- 

Per- 


Yields 

centago 

centage 

Variety. 

per 

acre, 

Yields, 

Yields. 


1939. 

1939. 



bus. lb. 

0/ 

/o 

% 

Bencubbin 

13 

54 

116 

int 

Gluyas Early 

11 

57 

100 

100 

Bungulla 

13 

46 

115 

list 

Merredin 

11 

20 

93 

94t 

Gluyas Early 

12 

12 

100 

100 

M 46 

12 

2 

98 

98* 

M 47 

13 

18 

107 

107* 

Gluyas Early 

12 

27 

100 

100 

Noongaar 

12 

14 

98 

loot 

* First year of trial. f Average* 

2 years, % Average, 7 years. 


^‘Bencubbin’^ continues to show its superiority in the April planting section, 
while in both the May and June planting sections ‘‘Bencubbin’' and ‘‘Bungulla” 
are outstanding. Other good yielding varieties in the May section are ‘‘Gluyas 
Early’’ and ‘^Totadgin,” while “Noongaar” and “Gluyas Early” have yielded well 
when planted in the June section. 

A feature of the experiment this year is the inclusion of a number of fixed 
crossbred wheats produced by the Department at its Merredin and Wongan Hills 
Bebcarch Stations. The results are for one year only, and therefore no definite 
conclusions can be drawn regarding iheia, but several show promise. 
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A Note on the Salt Tolerance of Wimmera 
Rye Grass (^Lolium rigidum var. subulatutn) . 

6. H. Bubvill and L. J. H. Tk.4kle, 

Plant l^utrition Branch. 

Throughout the wheat belt of Western Australia thtu’e occur on many farms, 
areas more or less severely affected by salt, so that their arable value for cereal 
crop’s is seriously impaired. On some farms the areas arc quite small and confined 
to strips and patches alon;r creeks, while on others in the lower rainfall areas, e,g. 
Salmon Gums district, the salt affected soil types may cover several hundred acres 
on a 1,000 acre block. Fortunately, such salt affected areas do not constitute more 
than a small proportion of the wheat belt as a whole. 

Obviously, to make best use of such salt affected areas requires a search for, 
and investigation of, salt tolerant species of pasture and crop plants, and from 
experiments and observations in various districts, it has })eeome recognised that 
Wimmera rye grass can he classed as a relatively salt tolerant plant. Tt is, more- 
over, a very palatable and useful pasture [dant. 

An interesting spt‘citic case of the salt tolerance of Wimmera rye grass has 
been recently furnished from Fast Katanning, where Mr. A. McD. Sargent has 
noted that on his property, ^‘Boongadoo,** this grass has been established for many 
3^ears and grows well into several salt ercH'ks. From such situations Mr. Sargent 
forwarded Wimmera rye grass plants, with the soil in which they were growing 
adhering to the roots, for a determination of thi* salt status of the soil. The samples 
were fonvarded through Mr. J. 11. li. Brown, Manager of the Bank of New South 
Wales, Ka tanning. 

The Wimmera ryo grass had seed heads iq) to 18 inches high and represented 
a very good growth of the })lant. The specimens and soil were lifted on 3rd 
December, lt)39. 

An examination of the ^o\\ adiiering to the plant roots showed: — 

(a) on the surface a layer Yz to 1 inch thick, of grey to grey hrown silty 

loam, obviously alluvial, over 

(b) a variable layer of grey and grey brown sand and sandy loam to the 

depth of sampling, which was apparently 5 or 6 inches 

As the crowns of the plants were above the surface layer, it had apparently 
been deposited prior to this growing season. This surface* layer contained some 
roots, but dense masses of roots were found in more sandy subsurface, particularly 
in one very sandy pocket. The whole of the soil forwarded is, no doubt, of recent 
alluvial origin. 

For salt determinations two samples were taken from the surface layer of 
silty loam, and two from the more sandy subsurface. The results of the analyses 
were as follows : — 

Smlt in Soil growing Wimmera Upe Grass. 

Salt (sodium chloride) 
per cent, of dry soil. 

(i) (ii) 

(a) Silty loam surface Vi fo 1 inch thick . . . . *0.63 0.86 

(b) Sand and Sandy loam subsurface 1 to 6 inches . . 0.25 0.65 
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Compared with normal soils, all these figures represent high ooncentratiuns of 
jsalt, in spite of which the grass has made excellent growth. No doubt> in the low* 
lying situation occupied by the plants there has been an ample supply of moisture 
throughout the growing season. It was noticeable, moreover, that the gireatest 
concentration of roots was in the most sandy pockets where the salt concentration 
would most likely be lowest. Roots were common, however, even in the surface 
layer, where the salt figures are high, and the success of the grass in such generally 
saline situations is very encouraging. 

On account of the variability in the eonoentraiion of salt in the soil adhering 
to the roots, it is not possible to draw precise conclusions regarding the salt 
tolerance of Wimmera rye grass, but the evidence indicates that satisfactory growth 
may be made where the soil salinity is considerably in excess of that tolerated by 
cereal crops. 

In conclusion, attention is directed to the great value of vegetation cover in 
areas liable to soil salinity. The surface is protected from excessive evaporation 
with consequent accumulation of salt, and also from damage as a result of wind 
and water erosion whieh always occurs on bare unprotected areas. A salt tolerant 
plant such as Wimmera rye grass not only promotes soil reclamation, but also 
provides valuable stock feed, and hence some return for the capital invested in the 
land. 


The Cost of Feeding Pure Bred Dairy Cows Under 
the Australian Official Pure Bred Herd Recording 
Scheme, Western Australia, 1938-39. 

(1. K. Baron-Hay, Superintendent of Dairying. 

(i. S CATER, Recording Officer. 

Since 19*24 r(*cords have been compiled annually from figures obtained from the 
Pure Breeds Herd Recording Scheme to indicate, as far as can be accurately 
ascertained undcM* practical conditions, the wide range of feeding costs amongst 
breeders in the hope that the information may assist in reducing the average 
cost of feeding by a judicious use of pasture, succulent conserved fodder, and 
wherever ])ossihle, home grown crops. 

As the herd.s under test arc H])read over practically the whole area of the 
South-West and extend as far north as Geraldton and west to Doodlakine, it is 
to be expected that over such a wide range of climatic conditions there should 
be a considerable variation in the costs of producing milk and butter-fat. For 
this reason, the costs of various fodders which have to be purchased would vary 
from farm to farm, but, in order that a comparison may be made regarding the 
costs of production in the various herds, the average wholesale market price for 
any foods which may have to be purchased has been used. 

It is not intended that these tables should be regarded in the nature of a 
competition, consequently owner’s names have been replaced by a herd letter. 
Any breeder, however, may obtain the identification of his herd by applying to 
the Department of Agriculture. 

Table 1 giv(is the prices of feeding stuffs which were adopted in calculating 
the various en.sts of feeding. 
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Tabus 1. 

PRICES USED IN VALUATING THE FOODSTUFFS CONSUMED DURING THE 
YEAR ENDED 30th JUNE, 1939. 


Chaff (per ton) 



£ 8. 
4 3 

d. 

0 

Wheat, crushed (per bushel) 



0 3 

0 

Oats, crushed (per bushel) 



0 2 

6 

Bran (per bushel) 



0 1 

2 

Pollard (per bushel) 



0 1 

2 

Silage (per ton) 



0 10 

0 

Meggitts Meal (per ton) 



16 0 

0 

Proteena (per ton) 



12 5 

0 

Cowmeal (per ton) 



15 0 

0 

Keymeal (per ton) 



12 10 

0 

Meatmeal (per ton) 



14 0 

0 

Brewer’s Grains (per bushel) 



0 0 

5 

Green Lucerne (per ton) 



1 0 

0 

Green Maize, Sudan Grass, etc., and Cereal Crops — 
Chaffed (per ton) 



0 15 

0 

Grazed (per head per week) 



0 2 

6 

Meadow Hay (per ton) 



3 0 

0 

Pasture (per head per week) — 

Good green 



0 2 

6 

Dry 



0 1 

6 

In Table 2 the average i^esults which have been 

obtained 

during the past 


1() years are set out. 


Table 2. 

1>URE.BRED COWS UNDER OFFICIAL TEST— AVERAGE RESULTS OVER A 

PERIOD OF 16 YEARS. 



Average 

Average 

Average 

Average 

Average 

Average 

Vear ended 

Milk 

Butter- 

Cost of 


Cost of Feed 

Price, 

30th June. 

Yield per 

fat per 

Feed per 

to Produce 

to Produce 

Butter-fat 


Cow, 

Cow. 

Cow. 

1 11). Hutter- 
fnt. 

1 gall. Milk. 

per lb. 


galls. 

Ilm. 

£ K, d. 

peiu-e. 

j)eiu-(j. 

j)em-e. 

1924 

6(X) 

319 50 

10 4 10 

7-70 

409 

19-5 

192.) 

652 

308 >59 

14 13 2 

10-77 

6-16 

17-5 

1926 

624 

312 >01 

14 14 7 

11 15 

5-66 

19-0 

1927 

602 

290-72 

14 10 5 

12-01) 

5-79 

19-0 

I02« 

592 

280 >56 

15 11 4 

13-34 

6-34 

19-5 

1929 

629 

295- 10 j 

15 1 0 

12-24 i 

i 5-74 j 

20-0 

1930 

636 

294-98 

14 10 3 

12-74 : 

5- 10.* 1 

19-5 

1931 

643 

301-60 

9 14 7 

7 74 

3-64 

16-0 

1932 

1 696 

318-96 1 

10 18 3 

8-21 

3-76 1 

14-0 

1933 

Hevt 

308 (K) 

9 2 3 

7-08 

3 29 ! 

11-0 

1934 

720 

333-70 

10 2 6 

7-28 

3-37 1 

10-0 

1935 

682 

326-61 

9 18 0 

1 7-34 

3 49 ! 

12-5 

1936 

681 

320-14 

8 14 7 

6-54 

i 3-08 

12-5 

1937 

685 

309-31 

115 1 

8 73 

1 3-94 I 

14-5 

1938 

664 

306-99 

10 19 7 

8-58 

I 3-97 1 

16-0 

1939 

681 

310-13 

10 13 7 

8-26 

j 3-76 j 

i i 

16-0 


it will be noticed that the average production of butter-fat of all oows is 
slightly higher than for the previous year, and, as the average cost of feeding 
is slightly below that for the previous yeai*, the cost of producing 1 lb. of butter- 
fat has been reduced from 8.58d. to 8.26d. per lb. 

Owing to frequently occurring inquiries as to the value of different breeds 
for the production of milk and butter-fat, the average production and costs of the 
three breeds under test, namely, the Guernsey, Australian Illawarra Shorthorn, 
and Jersey, have been collated and compared in Table 3. 
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Table 3. 

BREEDS COMPARED AS PRODUCERS OF MILK AND BUTTEBJTAT. 


Breed. 

Av^erage 
Milk 
per Cow 
during 9 
months. 

Average 

Test. 

Average 
Butter-fat 
per Cow 
during 9 
months. 

Average 
Cost of Feed 
per Cow. 

Average 
Cost of Feed 
to 

Produce 

1 gall. Milk. 

Aver^ 
Cost of sWd 
to 

Produce 

1 lb. Butter- 
fat. 


Ih. 

0/ 

/o 

lb. 

^ £ 8. d. 

pence. 

pence. 

A.I.S. 

(12 herds) 

7,544 

3-84 

299-94 

11 9 11 

3-66 

9-19 

Guernsey (7 
herds) 

Jersey (13 

herds) 

6,529 

5-26 

343-62 

110 6 

4-04 

7-70 

5,781 

5-34 

308-58 

9 1 S 

3-77 

6-74 


The results during 1938-'l9 are similar to those in ])revious years, namely, 
that —from a eonsideration of the production of butter-fat alone — ^it would be 
expected that br(‘ed-: witli a higher average test would be economical producers of 
butter fat. Other factors, however, should be considered when endeavouring 
to compare the relati\e economy of breeds as dairy cattle, such as the extra 
quantity of milk which may he produced from the larger breeds, particularly 
the Australian lllawarra Shorthorn, which has> a special value for feeding to pigs. 
Furthermore, the (piestion as to whether or not the f aimer is in a position to 
rear the si<‘ers or whether a suitable market exists for vealers must be taken into 
consideration. Should thi>, be the case, undoubtedly the larger breeds have an 
advantage. 

It is interesting to note that these expectations are borne out in Table 3, as, 
from the point of view of the production of butter-fat only, the Jersey breed 
leads followed liy the Guernsey and Australian lllawarra Shorthorn. From the 
point of view of milk production alone, the Australian lllawarra Shorthorn^leads, 
and, when the extra milk produced by Ibis breed is considered, it would be unwise 
to draw comparisons as to the relative value of any one of these breeds for dairy- 
ing purposes. 

The following Table No. 4 indicates the relative cost of producing milk or 
butter-fat in dairying districts proper as compared with drier areas as along 
the Great Southern and the grain growing districts. As would be expected, the 
cost of production is considerably higher in the latter areas, butter-fat costing 
approximately 55 per cent more to produce in the dry areas than in the South- 
West. 


Table 4. 


COST IN LIGHT RAINFALL AREAS COMPARED WITH THE SOl^’H-WEST. 


Production. 


(.^ost of Feed for — 


Average. 


Milk. 


Buttor-fat. 


1 gal. Milk. 


1 lb. 

Butter-fat. 


Dry Areas (15 herds) ... 
Wet Areas (17 herds) ... 


11 ). 

0,934 

6,601 


lb. 

298-84 

322-87 


pence. 

4-38 

3-18 


pence. 

10*16 

6*56 


The following Table No. 5 places the various herds under test in order of 
merit as profttahle butter-fat producers. 




Table 5. 

HERDS IN ORDER OF MERIT AS PROFITABLE BUTTER-FAT PRODUCERS. 
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AvaDable Skim Milk = (Total Milk — 60 gals. — 10%) — 120 gals. 
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It will noticed that the average cost of producing 1 lb. of butter-fat is S.26d. 
However, 8 of the 32 herds, exceeded 12d. per lb. for the cost of feed to produce 
X lb. of butter-fat and may be regarded as definitely uneconomical herds. The 
reasons for this are that the majority of these herds were concerned not so much 
with the production of butter-fat at the ruling rate as with the production of 
whole milk at whole milk rates, the return from which is approximately double 
that for butter-fat production, and in consequence reliance in some instances is 
placed on purchasing fodders rather than on providing those by farming. If 
these 8 herds Were to be excluded, the average production would be approximately 
7.04d. per lb. of butter- fat. 

The leading herd owned by Messrs. Dunkley Bros., Capel, showed a net profit 
of £20 6s. 2d., per cow over cost of feed. It will be noted that the cost of pro- 
ducing 1 lb. of butter-fat in this herd is greater than that of the Jersey herd 
owned by Mr. R. H. Rose, Burekup, occupying second place. The greater return 
per cow in the case of Messrs. Dunkley Bros.^ herd, however, has been due to 
two factors, namely, the greater value of the skim milk for feeding to pigs and 
that, by the judicious use of concentrates, the average production of butter-fat was 
raised yielding a greater profit per eow. Mr. H. H. Rose bred very little concen- 
trates during the year, and, if concentrates bad been fed judiciously, there is little 
doubt that the average^ production of the herd would have been raised and a 
greater net ]>rofit pei' eow would have resulted, because, under the conditions of 
pasturage, .some of the highest producing cows would have had difficulty in obtain- 
ing all their requirements from this source alone. 

As one might expect from the results shown in Table 3, the first six herds in 
order of merit as butter-fat producers eoiisist of five herds of the Jersey or Guern- 
sey breed, although the leading herd is an Australian Illawarra Shorthorn. 

The Table also indicates that the low’ cost of feeding of a herd does not 
necessarily mean that the net return from the production is an economical one. 
This is shown by a comparison of the profit per cow in herd occupying 24th 
place where the cost of feeding was £8 12s. 5d., the profit per cow being £9 2s. 4d., 
and another herd, of a similar breed where the cost of feeding was £9 3s. 4d. 
but the profit per cow £16 4s, 6d. It is extremely doubtful if the cows in herd 
“W",” which averaged only 250 lbs. butter-fat were receiving a ration which 
would enable them to produce to their maximum capacity, and it is probable that 
any expenditure on concentrates for these cows would have resulted in an in- 
creased butter-fat production, as obviously maintenance requirements already were 
being supplied. 

A study of the Table will disclose siniilar comparisons between other herds, 
and in order to determine whether or not the purchase of concentrates is profit- 
able, it is necessary that a Breeder should know the capacity of cows for pro- 
duction and whether sutTicieni nutrients are being supplied for the cows to pro- 
duce this yield. 

In Table 6 the same herds are arranged in order of merit as profitable milk 
producers. 

It will be noticed that the same herd owned by Messrs. Dunkley Bros., Capel, 
the cost of feed for which is extremely low as very little concentrates are pur- 
chased, is again the most profitable herd from the point of view of milk produc- 
tion, the profit over cost of feeding being £39 5s. Od. per eow. Here again, the 
first six herds for milk production conform to w’hat might be expected from a 
study of Table 3, namely— that five of these herds are of the Australian Illawarra 
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Shorthorn breed* The figure of 3.76d. per gallon for the average cost of feed 
is a valuable one and is in close approximation to that obtained during the pre- 
vious years for which the results have been available. 

Table 6. 

HERDS IN ORDER OF MERIT AS PROFITABLE MILK PRODUCERS. 


?laoe. 

Herd. 

Breed. 

■ 

Average 
Milk per 
cow for 

9 months. 

Value of 
Whole Milk 
at 1/- 
per gal. 

Cost of 
Feed per 
Cow for 

9 months. 

Profit per 
Cow. 

Cost of 
Feed to 
Produce 

1 gal. Milk. 





£ 

s. 

d. 

£ 

s. 

d. 

£ 

H. 

d. 

pence. 

1 

AH 

A.I.S. 

9,100 

45 

10 

0 

6 

5 

0 

39 

5 

0 

1*66 

2 

0 

do. 

8,973 

44 

17 

0 

7 

17 

9 

36 

19 

3 

211 

3 

AO 

do. 

8,727 

43 

13 

0 

7 

0 

10 

36 

12 

2 

1-94 

4 

Z 

do. 

8,627 

43 

3 

0 

10 

11 

9 

32 

11 

3 

2-94 

5 

G 

do. 

8,827 

44 

3 

0 

13 

6 

0 

30 

17 

0 

3*62 

6 

P 

Jersey 

6,998 

35 

0 

0 

6 

11 

9 

28 

8 

3 

2*26 

7 

AG 

Guernsey ... 

6,997 

35 

0 

0 

7 

7 

5 

27 

12 

7 

2-53 

8 

AD 

A.I.S. ^ ... 

7,372 

36 

17 

0 

10 

10 

3 

26 

6 

9 

3-42 

9 

E 

Jersey 

6,161 

30 

16 

0 

5 

7 

10 

25 

8 

2 

210 

10 

U 

Guernsey ... 

6,562 

32 

15 

0 

7 

15 

2 

24 

19 

10 

2-84 

11 

AB 

A.I.S. 

7,564 

37 

16 

0 

12 

16 

4 

24 

18 

8 

407 

12 

B 

Jersey 

6.532 

32 

13 

0 

9 

3 

4 

23 

9 

8 

3-37 

13 

Y 

do. 

6,161 

30 

16 

0 

8 

4 

0 

22 

12 

0 

319 

14 

I 

do. 

6,716 

33 

12 

0 

11 

1 

1 

22 

10 

11 

3-96 

15 

D 

Guernsey ... 

6,461 

32 

6 

0 

10 

0 

0 

22 

6 

0 

3-71 

16 

F 

A.I.8. 

7,507 

37 

11 

0 

16 

19 

0 

21 

12 

0 

5- 10 

17 

S 

Jersey 

5,778 

28 

18 

0 

7 

19 

8 

20 

19 

4 

3-35 

18 

R 

Guernsey ... 

6,525 

32 

12 

6 

11 

16 

7 

20 

16 

11 

4*33 

19 

AA 

A.I.S. 

6,426 

32 

2 

6 

11 

10 

10 

20 

11 

8 

4-31 

20 

K 

Jersey 

4,905 

24 

10 

6 

4 

0 

0 

20 

10 

6 

1*96 

21 

AF 

do. 

5,824 

29 

2 

0 

9 

19 

5 

19 

2 

7 

411 

22 

H 

do. 

5,242 

26 

4 

0 

8 

9 

1 

17 

14 

11 

3-87 

23 

.1 

do. 

5,861 

29 

6 

0 

11 

15 

5 

17 

10 

7 

4-82 

24 

N 

Guernsej’' ... 

6,106 

.30 

11 

0 

14 

9 

5 

16 

1 

7 

6-69 

25 

X 

A.I.S. 

6,234 

31 

3 

0 

14 

16 

8 

16 

6 

4 

6-71 

26 

V 

do. 

5,696 

28 

10 

0 

12 

13 

10 

15 

16 

2 

6*36 

27 

Q 

do. 

6,434 

32 

3 

0 

16 

10 

6 

15 

12 

6 

5*98 

28 

W 

Jersey 

4,747 

23 

7 

0 

8 

12 

5 

14 

14 

7 

4-36 

29 

L 

do. 

5,706 

28 

11 

0 

14 

8 

6 

14 

2 

6 

607 

30 

AE 

Guernsey ... 

5,260 

26 

6 

0 

13 

5 

0 

13 

1 

0 

604 

31 

M 

do. 

7,361 

36 

16 

0 

16 

8 

8 

11 

7 

4 

603 

32 

T 

Jersey 

4,350 

21 

15 

0 

14 

6 

10 

1 

8 

2 

7-91 


Average 

6,810 

34 

1 

0 

10 

13 

7 

23 

7 

5 

3-76 


Coast Disease in Western Australia. 

H. W. Bknnktts, Veterinary Pathologist. 

Coast disease of sheep in South Australia has been shown recently, by Marston 
et. al. (1938), to be due to a dual deficiency of copper and cobalt. 

The purpose of this article is to give a brief description of investigational 
work which has demonstrated that an i4entical disease occurs in Western Australia, 
and to make recommendations for its control in this State. 
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From almost the earliest days of settlement it has been kdown that sheep 
and cattle could not be run continuously on much of the coastal country, because 
they developed coast disease, and the general practice has been to grajsc the 
coastal country during the autumn and early winter months with stock which 
have been depastured further inland on "sound^' country during the rest of the 
year. 

Although the coastal diseases described in both States have a striking re- 
semblance and the affected country is in both cases of similar geological origin 
and type, information collected over several years appeared to indicate that 
there might be differences and suggested the possible presence of complicating 
factors in Western Australia. It is not proposed to discuss these here, but it did 
appear imperative, if working on assumption was to be avoided, to have more 
accurate and detailed information about coast disease in sheep in this State for 
comparison with the disease of South Australia, before control measures could 
be recommended. 

This view was endorsed by Mr. 1. W. McDonald, at that time one of the 
officers of the Council for Scientific and Industrial Research connected with the 
South Australian investigation, when he visited Western Australia at the end 
of 1937. 

Since that time the writer has been in close touch with South Australian work 
and in 1937 spent several days at Robe where every opportunity was given for 
observing the experimental work being carried out on the property of Mr. R. 
Dawson. Later in the year Mr. Dawson himself came over here on a visit. Both 
Mr. McDonald and Mr. Dawson had an opportunity of seeing affected coast 
country, notably that west of G ingin where experimental work to be described 
was carried out. 

1. THE IDENTITY" OF COAST DISEASE OF SHEEP IN WESTERN 
AUSTRALIA AND SOUTH AUSTRALIA. 

As the disease has been so thoroughly studied in South Australia, no system- 
atic investigation was planned or canded out here. The purport of the following 
experiments and observations was merely to establish the identity of the disease 
in Western Australia. 

(i) An Experiment on the West Coasts 

In order that the course, symptoms, and pathology of the disease could be 
studied, arrangements were made to depasture experimental sheep on “Woolca 
Woolca,” a property situate some 70 miles north-west of Gingin. The country 
is of the typical sand dune type formed from wind blown shell and is known 
to be '^coasty,'^ It is used for grazing cattle during the autumn and early 
winter months. Sheep have not been carried there for many years but it was 
reported that sheep would not survive more than several weeks on it. 

Thirty acres of typical country, carrying shrubs and perennial grasses, 
were sheep-fenced and from 22nd May, 1938, seven mated merino ewes from 
Meckering (Wheat Belt) were depastured thereon. All ewes lambed within a 
few days of arrival. The flock was maintained there until the completion of the 
eiiperiment on 10th August, 1939. From 30th July, 1938, nine visits were made 
at rather irregular intervals, observations recorded, and blood samples collected 
for hamnoglobin and copper determinations. 

Both ewes and lambs did very well for about four months. By 20th November, 
1938, vis., six months after the oommeneement of the experiment, all lambs were 
diowing signs of coast disease which developed typically. One died from mis- 



March, IMOQ JOURNAL OF AGRICULTURE, W,A. 


43 


adventure, four were killed for postmortem examination when badly affected 
(two on 20/11/38; one on 22/12/38, and one on 25/1/39) and two were cured 
and maintained on a copper and cobalt supplement (vide later) being healthy 
and in good condition at the completion of the experiment eight months later. 

The ewes showed no signs of coast disease until they had been on the coast 
for nine months. The disease then developed typically. Three definitely affected 
ewes were killed for pathological examination (two on 1/4/39, and one on 
10/8/39), one which broke through the fence and was off ‘^Woolca Woolca” for 
two months during 1939 showed early signs of coast disease at the conclusion 
of the experiment, and two purposely left until they showed very advanced signs 
of coast disease were cured and maintained on a copper and cobalt supplement 
administered from 30/4/39 and 25/5/39 respectively. One ewe died of fly strike 
in September, 1938. 

At the conclusion of the experiment nearly fifteen months after its inception, 
of the original flock of seven ewes and lambs only two lambs and three ewes re- 
mained, and with the exception of one of these ewes, which had strayed for a per- 
iod on to sound country, all survivors were coasty animals which had been cured 
and carried through in a healthy state on copper-cobalt supplement. The supple- 
ment was administered as a drench twice weekly, the amounts being equivalent 
to a daily intake of 10 mg. Cu and 1 mg of Co. 

The experiment with lambs was particularly significant, as critical experi- 
mental conditions were satisfied. Details are given: — 

Four lambs which showed a similar early degree of coast disease on 20/11/38 
were paired (on haemoglobin figures) and randomised into two groups, one to 
receive treatment and the other to act as controls. The experiment was com- 
menced on 2/12/38 and was terminated on 10/8/39. Results are tabulated: — 


Test Group. 

Controls. 

Copper and <*obalt supplement as a dixmeh 
twice weekly. 

No treatment. 

Lamh 

No. 

Result. 

Lamb 

No. 

Result. 

4 

Fat, 25th January, 1939. Fat and 
well-grown at conclusion of ex- 
periment on 10th August, 1939 
(Haemoglobin : 

20th November, 1938 --- 9 • 3 

25th January, 1939 — 14*6 
10th August, 1939 — 13*0) 

3 

i < 

Progressive coast disease. Killed for 
examination on 22nd December, 
1938 in advanced stage of the 
disease 

(Haemoglobin : 

20th November, 1938 9*3) 

7 

Good condition, 25th January, 1939. 
Fat and well-grown at conclusion 
of experiment on 10th August, 
1939 

(Haemoglobin : 

20th November, 1938 — 9*6 

25th January, 1939 - 17-6 
10th August, 1939 — 11*5) 

6 

Progressive coast disease. Killed for 
examination on 25 th January, 
1939, in advanced stage of the 
disease 

^ (Haemoglobin : 

20th November, 1938 ~ 10-2 
25th January, 1939 — 5*7 
R.B.C. =« 6*3) 


Note. — Haemoglobin == grammes per cent, determined by the Newcomer method, 
the apparatus being standardised gasometrioally. 
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(ii) Observations and Tests on the West and South Coasts, 

(a) Examinations of naturally occurring cases of coast disease, 

A number of cases of coast disease were examined on a property (^^Doubtful 
Island Bay”) on the south coast. Blood samples were obtained from seven badly 
affected sheep and one of the worst was killed for pathological examination. All 
animals examined were anaemic (haemoglobin figures = 7.2, 5.1, 7.2, 7.8, 6.8, 7.6, 
8 . 8 ). 

A stray coasty heifer was examined clinically at ‘*Woolca Woolea.” Blood 
determinations were also made with the following results: — Haemoglobin, 6.2; 
red cell count, 3.6 million ; blood copper 0.03 p.p.m. 

(b) Tests with copper and cobalt supplements. 

During 1938 and 1939, 350-400 cattle depastured on ^‘Woolea Woolca” from 
March to June-July were given a copper-cobalt supplement in the drinking water 
while on the coast. The dosage aimed at was about 50 mg. Cu and 1 mg. Go 
daily. In both yvars, and particularly during the latter, season when the supple- 
ment was administered throughout the whole period, the owners are definite 
from their observations that considerable benefit accrued. The cattle came off 
the coast in much better health and condition than previously. No trouble was 
experienced in droving mobs inland (70 miles) as no animals showed any evidence 
of coastiness. This is in contradistinction to past experience. 

During 1938 a test was carried out on the Doubtful Island Bay property, 1 be 
purpose of which was to ascertain whether it would be possible by means of a 
copper-cobalt supplement to retain sheep indefinitely there instead of shifting 
them to sound country aftei* four months, that being the customary practice to 
avoid coast disease. 

A preliminary trial in which a salt lick containing copper and cobalt was 
supplied to 200 merino wethers, was not an unqualified success. The. sheep took 
lick fairly readily when confined but could not be encouraged to consume adequate 
quantities under the large paddock conditions obtaining. The results, however, 
were distinctly encouraging, but in view of practical difficulties in the way of 
providing supplement in a lick or in drinking water the owner desired to try 
drenching. The successful control of the disease by means of a drench given 
at two-monthly intervals on Thistle Island* has been reported (Scott 1938). This 
method of infrequent drenching was initiated on a large scale at Doubtful Island 
Bay. Results with some 2,400 merino wethers indicate that periodical drenching, 
preferably at monthly intervals (Cu 75 mg. Co 20 mg.) will control the disease 
on this property and that sheep so treated can be maintained there in good 
condition and that they will grow good fleeces. The observations are being 
continued. 

The results of the experiments and observations briefly described above clearly 
indicate that coast disease of sheejr^ in this State is indentical with that described 
in South Australia. The course, symptoms and pathology of the disease were 
as described. Owing to the inaccessibility of both properties on which observa- 
tions were made, it was not practicable to carry out vory detailed haematological 
investigations (blood examinations) but findings (haemoglobin results, blood smears 
and some red cell counts) were consistent with those of coast disease in South 
Australia. 


*Tli« dit«Me there, however, is known to he duo to an uncomplicated cobalt deftcienry. 


Makch. 19400 JOURNAL OF AGRICULTURE, W*A. 


45 


It was further shown experimentally that sheep badly affected with coast 
disease rapidly recovered (as when changed to ^^sound” country) and could be 
maintained in good health and condition with regular copper and cobalt adminis- 
trations; it would appear also that the disease may be prevented by copper and 
cobalt given at much less frequent intervals. 

A number of blood copper determinations, notably on sheep at ^^Woolca 
Woolca,” were carried out by Mr. A. B. Beck, Assistant Animal Nutrition 
Officer. Low figures, 0.01-0.04 mg. per cent., were repeatedly observed in affected 
sheep. Animals treated with copper and cobalt, however, showed ‘‘normal” 
figures, 0.07-0.10 mg. per cent. 

With regard to coast disease in cattle, although not yet experimentally 
proved, there is no reasonable doubt that the cause is identical with that of coast 
disease of sheep. Our own observations have been rather limited but much reliable 
information is available (notably from W.R.W. from “Woolca Woolca”). The 
usual symptoms are very similar to those of sheep. Observations indicate that 
cobalt and copper suj)plements are beneficial to cattle depastured even for rela- 
tively short periods on “coasty^^ conntry. Moreover, as is well known in this 
State, cattle are siisce))tible to single deficiencies in cobalt (Denmark Wasting 
Disease) and copper. 

2. A DKSCinPTlON OF COAST DISEASE. 

For the benefit of those who are not familiar with the disease a brief descrip- 
tion appears warranted. 

(i) Type of CountTif, Distribution and Importance of the Disease. 

So far as we are aware the disease is confined to coastal country derived 
largely from wind borne shell fragments. These form, typically, a fine sandy 
soil very rich in lime which in older formations may consolidate into limestone. 

It has not been jnacticable to carry out any survey of affected country — 
observations have been confined to small areas on the west and south coasts, 
notably on the west coa^t west of Gingin, around Rockingham, Safety Bay and 
Mandurah, and further south between Bunbury and Busselton; on the south coast 
in the vicinity of Bremer Bay and Doubtful Island Bay. 

It is known, however, that large areas of the type of country referred to 
occur along both coasts, these areas extending in places (e.g. “\yoolca Woolca”) 
for up to 11 miles inland. The boundary between “coasty” and healthy country 
is not always clear cut. Further, it has been found of recent years in this State, 
that large areas of heavily timbered country of totally different character and 
extending up to 20 miles inland from the coast, are deficient in copper or cobalt. 
It would appear probable that stock changed from these areas to the coast would 
develop coast disease more rapidly than istock coming from really “sound” 
country and thus carrying in their oi’gans sufficient stores of these elements t^ 
maintain health for a period. This line of rea.soning would explain the rapid 
development of coast disease in sheep reported from several “coasty” properties 
and its unexpectedly slow development in experimental sheep at “Woolca Woolca.” 

A survey of the South-West to determine what areas are afft'cted with de- 
ficiencies of copper or cobalt or of both is projected. 

In the meantime it may be safely assumed that coastal country derived from 
wind blown shell on which stock show typical signs of coast disease is affected 
with a dual deficiency of copper and cobalt. 
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^^Coasty^' country has up to the present been used almost exelumirely as 
change country and generally does not carry stock during the winter months 
when the best feed is available. The solution of the problem of coast disease 
should make possible a more economic use of large tracts of valuable country in 
an assured rainfall area. 

(in) Symptoms. 

Sheep generally do well for about four months on “coasty” country. Subse- 
quently a malady slowly and progressively develops. This is characterised by 
depression, wasting and weakness. The eyes are dxdl and frequently show signs 
of discharge, the wool appears “dead^^ and in the late stages there is a marked 
break near the skin. The affected animal becomes progressively poorer and 
weaker, and is obviously anaemic, the skin, mouth and membranes of the eye 
being pale, finally almost white. 

Ataxia, due to copper deficiency, may occur in the progeny of ewes de- 
pastured prior to lambing on ^^coasty” country. 

Cattle, The usual course and symptoms of the disease are similar to those 
of sheep. The following description by W.R.W. can hardly be bettered: — 

cattle become sluggish and lazy; the eyes become sunken and dull; the 
ears slightly drooped and also the head. The belly soon begins to draw in, the 
dung is very soft but not actually scoured. In a few eases I have noticed a sub- 
stance like clotted milk passed in the urine; urine red. Pass dung in small 
quantities. Cattle showing these symptoms generally will travel up to 12 miles 
or so in a day; bad eases perhaps only four or five; but only when travelled 
slowly. If put to sudden exertion or forced to travel quickly they are likely to 
drop dead. Often very ^^coasty^' cattle, when travelling even slowly, will stop 
and appear to shiver, which is a sign that if they travel any further they will lie 
down and die. Cattle that are affected with gradual wasting will be practically 
free from the effects of coastiness in a few days when shifted off the coast 
tiountry to further inland, especially if brought on to clay country and clay 
water (or surface water on clay country) 

In addition to the above, very sudden deaths in cattle, notably of good con- 
ditioned cows heavy in calf, have been reported from “Woolea Woolca” and 
some other ‘‘coasty” properties. It would appear very probable that these are 
actually cases of ^Tailing disease^’ which commonly occurs in inland copper- 
deficient areas in the Busselton and Northcliffe districts. Bennetts & Hall (1938). 
There has been no opportunity of verifying this by pathological examination. A 
transient red water of cows also is not uacornmon in these areas. 

Horses are generally said to do well on “coasty^^ country except that they 
may develop a condition known locally as ‘‘chip chip’^ which apparently takes the 
form of an excoriation of the skin of the legs. No cases of this condition have 
been investigated. 

(iU) Post-mortem Appearances. 

Sheep. The appearances are those of a starved animal — the carcase is wasted, 
skeleton light and fragile, and the liver is fatty. On microscopic examination 
the liver, and, to a less extent, kidneys, show marked fatty changes. Iron deposits 
(haemosiderin) are found in spleen, liver and kidneys. In our cases, contrary 
to South Australian findings, haemosiderin was more constant and abundant in 
the former than in liver and kidneys. 



Maiwh, IWO,] JOURNAL OF AGRICULTURE, W.A. 


47 


3. RECOMMENDATIONS FOR CONTROL. 

The use of copper and cobalt supplement for the control of coast disease may 
be definitely recommended. The following particulars of dosage and methods of 
administration are those which have been suggested in response to departmental 
, inquiries and which have given satisfactory results. 

The quantities of copper recommended previously, however, are now reduced 
to conform with those advocated as a result of experimental work, carried out by 
the Council for Scientific and Industrial Research in South Australia. This has 
shown that the lower amounts of copper are adequate on the most seriously 
affected country. The* proportion now recommended is five parts of copper sul- 
phate to one part of cobalt chloride. 

(a) Lick, 

• The following formula is suggested: — 

Copper sulphate (bluestone) . . . . . . . . lOoz. 

Cobalt chloride . . . . . . . . . . . . 2oz. 

Common salt . . . . . . . . . . . . Icwt. 

Consumption at the rate of loz. jier week per sheep and 8oz. for cattle would 
give an adequate copper and cobalt supplement. These doses should not be greatly 
exceeded and the amount consumed must be carefully checked by putting out small 
weighed out quantities. If consumption is excessive, the lick should be diluted 
proportionately with common salt. 

For mixing, the copper and cobalt salts sliould be dissolved in V 2 gallon of 
water (using a non-metal or unchipped enamel container) and thoroughly in- 
corporated with the common salt until the colour is uniform throughout. A fine 
grained salt is best and lick troughs should be protected from the weather. 

The South Austi’alian work has demonstrated that the consumption of small 
amounts of <‘opper and cobalt at short intervals give the best results and lick 
would provide the most effective and economical means of administration. 

(b) Drenching, 

To obtain the best results this should be carried out at frequent intervals. 
The solution recommended for compounding the lick may be used for the purpose. 
For use, for drenching, dilute one part of this solution with seventeen parts of 
water; half a pint added to 8*/^ pints of water would make a convenient quantity. 
The dose of the diluted solution is half a fluid ounce (15 c.c.), given once a week. 

This method would be valuable for the treatment of small numbers, such as 
a small proportion of the flock not taking lick, as evidenced by absence of response, 
but would obviously be impracticable as a general measure of control. Under 
some conditions a compromise may be necessary and less frequent drenching prove 
a service. It should be remembered that the degree of ‘^coastiness” varies from 
property to property, and the reported success of infrequent drenching on the 
"Doubtful Island Bay” property does not necessarily mean that such a method 
would be successful generally. , 

The following is the drench actually used on that property: — * 


Copper sulphate Vzlh, 

Cobalt chloride loz. 

Water * 5gall. 

Dose — 1 fluid ounce once a month. 
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•(c) Drinking water. 

The following concentration baa been suggested for drinking water : — 

Dissolve copper sulphate . . lOoz. 

Dissolve cobalt chloride 5oz. 

In water Igall. 

Add half-pint of the solution to 400 gallons of drinking water. 

The consumption by sheep of about 1 gallon and by cattle of about 10 gallons 
per day would give an adecpiate supplement. This might be a useful method of 
administration for sheep during the summer months and throughout the year 
for cattle. 

(d) Top dr € suing. 

Where improved pastures have been established on ^^coasty” country (e.g., 
on drained swamp country west of Capel), top dressing with copper and cobalt 
would probably prove the ideal method of controlling the disease. Pending further 
work, however, no definite recommendations can be made. 


4. SUMMARY. 

It has been demonstrated that coast disease of sheep in this State is identical 
with that investigated in South Australia where it was found to be due to a dual 
deficiency of copper and cobalt. 

In this State affected sh(*ep under experimental conditions have been cured 
and maintained on the coast in good condition by means of regular copper and 
cobalt supplementation. Indications are that coast disease of sheep and cattle can 
be controlled under field conditions. 

The use of copper and cobalt supplements for the control of coast disease 
sheep and cattle in Western Australia can be confidently recommended. 
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Potato Industry— Survey. 

Summary of Report hy J)r, J. G. Bald submitted to the AustraUan Council of 
Agriculture, Standing Committee on Agriculture, Hobart, February, 1940. 

In August 1937 the Australian Agricultural Council con-sidcrod representa- 
tions for a grant to be made by the Commonwealth tc the Potato Industry for 
research purposes. A Committee was appointed which collated information from 
each State and interviewed many of those interested in the industry. A compre- 
hensive report has been prepared by Dr. Bald of this Committee, a summary of 
which report is given hereunder : — 

1. Climate of Potato-groiviny Areas. — The conditions best suited to potato- 
growing are a temp(*rat<‘ climate with a uniform supply of moistui’e during the 
growing period and absence of severe frosts. Potato(‘s ai‘e grown also in sub- 
tropical climates, but in the cooler part of the year. The tim(‘s of planting and 
harvesting are so limited by weather conditions that ])olato(.*s must remain a seas- 
onal crop, the bulk of production coming on the market within a few months. 

The marginal rainfall limit throughout Eastei’u temperate Australia is gen- 
erally between 25 and 30 in(‘he.'>, except when production takes place on .swamps 
or swampy })lains, or und(‘r irrigation. In Tasmania, the limits are slightly less 
than average, in Qu(‘ensland slightly more. 

Throughout Australia, the jiutato crop during the majority of .reasons .suffers 
from lack of moisture. Study of rainfall conditions in Tasmania for 25 years 
1909-10 to 1933-34 showed that rainfall is one of the major det»‘rnnnants of yield. 
Although the Tasmanian rainfall is generally considered ainjile, tin* hcA yields 
were obtained when, during the three summer months, it was above aveiage; how- 
ever, if it was much more than 20 per cent, above average (4 years in 25), the 
yield was low. 

This preliminary examination suggests that a thorough statistical study of 
climatic data, yields, etc., would be of value in forecasting jiroduction before 
crops are dug. 

2 Soil Types of the Potatit-y rowing Areas, — About 75 per cent, of the Aus- 
tralian potato crop is produced on ba.saltic soils. The next most important soil 
types are swampy and alluvial soils. The most imiiortant belt of alluvial soils 
on which potatoes are grown (Lockyer Valley, etc., Queensland) is, however, 
partly derived from basalt. 

Overcropping has de})l(*ted the basalt soils of minerals and organic matter 
and has impaired their physical condition. Available minerals most noticeably 
lacking in many of the worn out soils are calcium and potassium. The loss of 
calcium increases soil acidity and renders the soils less capable of making min- 
eral nutrients available to the plant. Addition of potassic manures does not com- 
pensate for the lack of potassium in the soil, as the added potassium is not 
retained in a form available to the plant. 

Loss of organic matter and calcium leaves the basaltic soils too permeable; 
they cannot retain sufficient moisture between falls of rain for continuous growth 
of the potato plant. 
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Stoppa^^e of the iai)id loss of fertility and the economic replacement of lost 
organic matter and calcium are the first necessary steps in the regeneration of 
the basaltic soils. Regeneration cannot be accomplished without a revision of 
the tvpes of agricultural rotations now practised (see under ‘^Agricultural Prac- 
tice”). 

The swamp soils present rather different problems. Few are so depleted of 
minerals and organic matter as the basaltic soils, because heavy manuring has 
been needed to make many of them productive. In Western Australia, some have 
been shown by the Department of Agriculture to be deficient in trac^ elements 
such as co})per, manganese and cobalt. 

The alluvial, like the basalt soils, have been severely exploited. Soils less 
well suited to potatoes than basalts and alluviums have not been overcropped to 
the same extent, because their initial fertility has not been great enough to allow 
extensive exploitation. 

The maiiurial needs of ])otato soils have been broadly defined in most areas, 
but they need more intensive examination. 

Additional surveys of potato soils are badly needed; north-western Tasmania 
is the only potato-growing area where the soils have been carefully and exten- 
sively examined. 

d. Afjrirultural Methods — The bulk of the Australian potato crop is grown 
on the natural rainfall in association with crops less costly to produce and less 
demanding of soil fertility. Smaller proportions arc? irrigated (potatoes may be 
the only irrigated crop in the rotation) or are grown in association with vegetable 
crops. 

Potatoe> have becni widely grown in alternation with c'ercals, as part of a 
purely agric'ultural rotation. 

The fertility of potato soils has been depleted by both these types of crop, 
and only a fraction of the organic? matter and plant foods lost from the soil has 
been replaced by manuring and the growing of pastures to carry stoc'k. The rapid 
loss of soil fertility has been slowed down by alternation of ))otatoc»s and cereals 
with legumes, the ploughing in of green crops, manuring and an increase of stock- 
raising; but the cropping systems of most potato growers allow the loss to con- 
tinue. In the long run the most serious problem facing potato-growers is how 
to adapt their methods to obtain profitable yields without causing any loss of soil 
fertility. In many instances they are faced, in addition, with an even more difii- 
cult problem — how at the same time to put back into the soil some part of what 
it has lost by overcropping. 

It hardly needs saying, that the problem of lost fertility is not a problem 
merely of the potato-grower. It arises out of the system of c'xploiting the soil, 
which has been common to almost the whole farming community in this and other 
countries opened for cultivation during the last two or three centuries. It is the 
preliminary" stage of the proce.ss which in drier areas leads to soil erosion. 

The stoppage of depletion of potato soils needs a radical change of farming 
policy. The change is already being continually advocated by State Agricultural 
Departments, and is being made by progressive farmers. It involves an increase 
in productivity and a lessening of acreage of areas sown to i3otatoes each year, 
combined with a longer and less exhaustive rotation, adequate manuring, periodical 
sowing down to pastures, and the carrying of stock. 

The principles of such a policy are well enough understood, although details 
for specific areas need to be studied. Such a policy could quite safely be put 
into practice over wide areas as quickly as tho farmer could be i^ersuaded to change 
his methods, and the market could absorb the produce of his farm. 
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A difficulty in the way of the change would be the inability of niargiiial pro- 
ducers to find capital for stock, improvements, extra ecpiipment, etc. A related 
difficulty on small holdings would be the inability of the farmer to lengthen his 
rotation by reducing his acreage, without for a time reducing his net returns be- 
low a living wage. A large proportion of potato-growers, hovv<»\er, are in a posi- 
tion to improve their rotational practices. 

The actual cultivation of potatoes is on the average much more efficient than 
the rotational i)ractices. Great improvement on the methods of the more ca})able 
farmers is not to be expect<*d. In the selection and care of seeil and manuring 
there is need for im])rovem(‘nt on a large pro]>ortion of holdings. 

The supply of good seed grown under Certification Schemes is making jt pos- 
sible for more farmers to j)ievent losses from inferior seed stocks. The extension 
of Certification Schemes is continuing. However, vvvn where they are well estab- 
lished insufficient use is made of certitied seed. 

Probably the majority of seed is sown without greening by exposun* to light. 
The method of greening in trays or by other means should be widely extended. 

Most potato-grow(‘rs apjily less than the optimum amounts of fertiliser, and 
there is a confusion of methods in its ajiplication. Local adaptations of tiridings 
on the best methods of aj^plying fertilisers are n(*c(‘Ssary, as well as on the best 
amounts to ai>ply. Tliore is much information on methods of application obtained 
under American conditions, but there cultivation methods are adapted to machine 
planting. 

Extension of the practice of irrigating potatoes, particularly in the lAickyer 
Valley, QiuHmslaiid, raises serious })roblems of innnagoment. These* ne<‘d investi- 
gation. 

In Australia, macliin(*ry is seldom used for planting and liarvesting even on 
large holdings. Cultivation jiractices, sjiacing, hilling, etc., are* adajited to sowing 
by hand and digging with the fork. Enquiry into the use of macliineiy and 
changes in practice that machinery would necessitate would be of value to growers 
who .sow large areas to potatoes. JMacliiiieiy has often been tested by farmers, 
but generally under conditions adapted to hand labour. 

There is much availahh* information on which iinpro\ements m airricultural 
jiractice could he ha.sed and, where it is not complete, investigation would consist 
mostly of finding local apiilications of e.stablislie<l })rinciples. 

4. — Diseases and J^esfs of lUtt aloes . — The b'st estimate the committee has 
been abb* to make from the limited data available, of losses due to diseases iidid 
])ests of potatoes iu Australia, is that it approaches 20 per cent, of the total yield 
to he expected in their absence. Thi.s estimate excludes the effects of latent mosaic, 
due to a virus referred to below. In terms of acr(*agc and production, such losses 
mean the virtual waste of 25,000 acres of each season’s planting and of about 
65,000 tons of the production. 

(a) Diseases. 

The diseases of most importance in Australia may be classified as follows : — 

(i) Virus Disease, — Preventihlc: Mainly of three types transmitted in the 
field by aphides. They alone are estimated to reduce the total yield by 71/^ per 
cent or more, which is equivalent to a total loss on about 10,000 acres or from 25,000 
to 30,000 tons in yield. The viruses are carried over from season to .season in 
the tubers. 

Viras diseases can be controlled through Certification Schemes. (See later.) 
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Latent Mosaic: Is carried in almost every tuber of the principal varieties 
grown here. It causes very slight symptoms or none, but probably causes an over- 
all reduction in yield which is unnoticed because virus-free stocks of the same 
variety are not available for comparison. linless occasional virus-free tubers can 
be found, the only way of getting rid of the disease will be by ceasing to grow 
the varieties affected. 

(ii) Scab Disease j of which Dhizoctonia scab is most important. The organisms 
causing these diseases are (‘arried in the soil and on the surface of the tubers, and 
some afifectt the tops of the plants as well as the tubers. 

In a large measure they can be controlled by proper rotational practices, 
^‘dipping’’ seed tubers in fungicidal solutions, etc. 

(iii) ir/7^ Diseases, caused by fungi {Fusarium, Verticillium, etc.) and bac- 
teria (blackleg, etc.) which inhabit the soil and are carried inside seed tubers. 
Their incidence can be reduced by good agricultural practices and selection of 
seed. 

(iv) Tuber Rots . — Of these the principal is Pythium de Baryanum which is 
caiTi(‘d in the soil of infected fields in certain districts. It can be eliminated by 
a period of planting to grass or other non-susccptible crops. The organisms 
whicli caus(‘ the foliage diseases known as late and early blight also cause tuber 
rots. 

(v) Foliage Diseases . — Late blight rarely occurs in epidemic form over large 
areas, except in northern New South Wales, Queensland and in isolated districts 
of other States, Early blight is more important because it is more widespread 
although not so catastrophic. Si>raying with copper sulphate mixtures will con- 
trol these diseases. 

(b) Pests. 

The Potato Moth L the most serious pest and causes considerable damage, 
particularly in hot climates and during hot, dry seasons. It attacks the tubers 
as well as the tops and can go through its life in stored potatoes. 

It cannot be controlled by dusts or .sprays because the grub lives inside the 
tissues of the plant and is protected from direct attack. 

There is not sufficient information available as to the insect’s life history and 
the multi]>lication of populations under Australian conditions to guide research 
into effective control measures. 

H(*nce, field and laboratory studies on the Potato Moth would be of very 
considerable value; they are a necessary prelude to the discovery of means for 
reducing its depredations. 

Other pests, which include cut worms, Rutherglen bug, thrips, etc., are much 
less serious than the Potato Moth, and for most of them efficient methods of con- 
trol are known. 

5. Varieties of Potato Grown in Amtralia . — In Australia there has been a 
natural selection of varieties resulting in the emergence of six, which now make 
up more than 90 per cent, of the acreage of potatoes. Three (Carman, Brownell 
and Delaware) originated in America, one (Up-to-date Factor) in England, 
one (Bismarck) probably in Germany, and there is one (Snowflake) whose origin 
is unknown. Of these, Brownell and Delaware are wrongly named, their true 
names being Adirondack and (probably) Earliest of All. 
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Each of the main potato- «:rowinj? regions has its characteristic varieties. 
These are summarised below - 

Victoria — South Australia: Carman, Snowflake, U]>“to-Dale. 

Tasmania : llrownell, Bismarck. 

New South Wales- -Queensland: Factor (= Up-to-Date), Carman. 

Western Australia: Delaware. (See note ]mge 55.) 

Of the six varieties, Carman, Brownell, and Bismarck are orowii in si)ite of 
their susceptibility to virus diseases and other shortcomings because they produce 
good quality potatoes. The other three produce average or low quality tubers 
but they have special \irtues, e.g., Snowflake, lesistance to many diseases and to 
dry conditions. 

Among valuable minor varieiies is one more of American origin, Katahdiu, 
which has been introduced to Australia recently and will jirobably be widely 
grown when stocks are multiplied. 

Among varieties which have gone out of cultivation was one of outstanding 
merit. Brown’s Rixer or Circular Head. Sufficient material might still l)e found 
to establish stocks and test it again. 

The suitability of American varieties to Australian climatic conditions is 
probably attributable to similarities between the American environment, where 
they were bred, and tin* Australian environment. However, none of the varieties 
grown liere is ideally >uited to its environment, and probably now or at some 
futui’e lime better \arieties could be found to replace them. 

At present the introduction and testing of new varieties is preformed hap- 
hazardly by Slate Agricultural Departments and piivate individuals. It could 
be done much more* thoroughly by a centralised body whose function would be 
to introduce from abroad and test varieties with ])i’omisiug r(*])utations. Such a 
body would need, as well as a held station and field laboratory in a potato-growing 
district, the close co-operation of the State Agricultural Departments. It would 
dt'volve on the latter to make final tests of suitability to particular districts and, 
if a variety wtwe found suitable, to di.'^lribute it to fanners. 

t). Seed Certification Schemes . — Certification Schemes are in operation in 
Tasmania, New South Wales, and Western Australia, and a scheme is being 
developed in Victoiia. Their I'rimary object is to protect ])otatoes against virus 
diseases, but they are also useful in maintaining the purity of varieties, in reduc- 
ing the incidence of various fungal and bacterial diseases, and in sorting out vig- 
orous and high yiidding strain.s. All troubles which are wholly or in part tuber- 
borne, and are readily detected by inspection, are (or could be) reduced or elim- 
inated under a Certification Scheme. 

There are two stei)s in the production of certified seed: the maintenance of 
high quality foundation stocks, and the multiplication of seed stocks from them. 
Both are under the control of certification officers who inspect the growing crop 
and the tubers after they are dug, and provide official seals for bags of tubers 
that pass all inspections. 

The actual maintenance of foundation stocks may, as in Tasmania, be per- 
formed by the Agricultural Department. It may be performed by growers. The 
multiplication of stocks is always performed by growers. 

In the control of diseases. Certification must be supported by detailed infor- 
mation of the diseases concerned. This is particularly true of Virus Disca.ses. 
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Information as to the following is essential for the successful application of Cer- 
tification Schemes to the elimination of Virus Diseases : — 

(i) The types of virus which attack potatoes in the various localities. 

(ii) The reactions of local ^arieties of potatoes to the different viruses. 

(iii) The rate of transmission of viruses in the various localities. 

(iv) Variation in the rate of transmission from year to year. 

(v) Nature and habits of the agents which transmit the diseases. 

(i) and (ii) are already being investigated by the Council for Scientific 
and Industrial Research in co-oi)eration with State Agricultural Departments. 
There has been some work of a fragmentary nature on (iii) and there is a little 
information, but very little on (iv) and (v). As the rate of transmission depends 
on the number ajid effectiveness of the transmitting agents, a study of these 
agents (which are mainly a]»hide.s) is the next most important step in the con- 
trol of virus disease in Australia. This should take the form of combined insect 
and virus disease surveys in the principal potato-growing districts. 

Consideration should later be given to the possibility of eliminating or con- 
trolling the latent Mosaic type of virus. 

7. Potato Breeding , — The discussion on \arieties suggests the desirability 
of obtaining types adapted in the highest possible degree to the Australian envir- 
onment. This is more likely to be accomplished by breeding than by introduc- 
tion. Australia has not yet bred any outstanding varieties (unless the Snow- 
flake, of whicli the origin is unknown, happens to be Australian), because there 
has been little concerted effort to do so. The only sy^lematic breeding programme 
in ojieration is that conducted by the New South Wales Department of Agri- 
culture. 

Further bieediiig with ordinary commercial varieties appears unlikely to 
give substantially new typos. Many of the best combinations of characters in the 
available genetic material already exist in established varieties. With the dis- 
covery by Russian botanists of many wild and cultivated varieties of i)otatoes in 
South America which contain (comparatively enormous reservoirs of new and lost 
characters, an outlook of great j)romise has been opened to the potato breeder. 
Among the eharaeders now available to him are: — 

(i) Resistance to nearly all im})ortant virus diseases, to late blight, and to 
some other diseases and pests. 

(ii) Resistance to drought. 

(iii) Frost hardiness. 

(iv) Very short or very long periods of tuber dormaiu'y and exceedingly 
rapid maturity. 

(v) Ability to jiroduce maximum crops under short daylight conditions, i.e., 
during days when there is less than thirteen hours^ full light. Most commercial 
varieties only produce their maximum yield under long daylight conditions. 

(vi) Possibly gieater yields than are at present obtainable and a wider range 
of tuber characteristics. 

Any breeding programme with potatoes lias to envisage continued effort fur 
a period of at least 20 years, and the raising and testing of many thousands of 
seedlings. It involves: — 

(a) The introduction, maintenance and testing of material for breeding. 

(b) Study of the genetics of breeding material. 

(c) The actual making of crosses and the raising of seedling types. 
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(d) The testing of these seedlings nndev various environmental conditions 
for their inherent characteristics. 

Each of the four steps in breeding requires speeial forms of technical know- 
ledge; and if breeding is to bo done on a largo scale, it needs a fairly wide range 
of equipment and personnel, and some division of function. For example, at a 
central station material might be kept and crosses made, and the seed from the 
crosses might be tested at a distant sub-station or ev(*n in another eountry. Pro- 
vided the various centres are properly eo-ordinated and direeted, considerable 
advantages may be derived from a division of function, the princijial one being 
the comparatively economical extension of the breeding programme to cover a 
wide range of characters. A programme of potato breeding for Australia is roeom- 
mended for consideration. Two alternative policies might he considered: — 

(i) A restrieted and self-contained programme aiming at the solution of one 
or two problems of importance to Australia, e.g., the production of virus-resistant 
forms Miited to local climatic conditions; or 

(ii) One based on co-ojieration between Australia and the other parts of the 
British Em[>ire, and covering a wider range; of ])robloms. 

The former would require a personnel of one or two plant breeders and pos- 
sibly another officer engaged in the introduction and testing of jiossiWe i>ai1ent 
sloeks, a permanent field station in a good potato-growdng locality and co-operative 
arrangements with Commonwealth and State Departments for testing seedlings, 
etc. 

The latter might mean the asMimption of one or more of the functions set 
out under headings (a) to (d) above. A first stej) towards Empire- wide of*- 
operation in jiotato breeding has been taken during the last two years in the su]*- 
port giv<*n by India and Australia to the recent small English expedition whicli 
collected potatoes in South America. 

Note . — Of the varieties in the main potato-growing regions I’eferred to on page 
53, it should be mentioned that (.'arman in some districts is decreasing in acreage 
because of infection with virus diseases and the inferior Snowflake is taking it^ 
place. The rclatiNO ])ro]:ortions of the other \aneties appear to be showing only 
season-to-season fluctuations. 
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Black Spot or Scab of Apples. 

SERIOUS NEW OUTBREAKS RECORDED IN THE ALBANY AND 
MANJIMUP DISTRICTS. 

W. P. Cass-Smith, Plant Pathologist 

Black Spot or Scab of apples, caused by the fungus Venturia inaequalis 
(Cke) Wint. or alternatively Fusirladivni dondriticum (Wal) Fcl., has now been 
recorded from all States in the Conimonvrealth and it apiiears to be present to a 
greater or lesser degree in all countries where ap})les are grown. 

Prior to 1930 the disease was unknown offkdally in Western Australia, but 
during that year the tirst authentic record of its appearance locally, was reported 
by Pittman (1 ) and further outbreaks were later reported by the .same writer (2). 

Wherever the disease occurs, it is regarded as a serious menace, for not only 
may the yii'ld and (|uality of the crop be greatly reduced in seasons favourable 
for its de^•t‘loJ)ment, but the eost.s incurred in applying control measures are also 
very considerable. 

It is not to hv wondered at, therefore, that many authorities consider it to be 
the most serious of all apple troubles, and all orchardists in this State who have, 
through no fault of their own, experienced its ravages, will completely agree 
witli this opinion, as it applies here. 


RECORDS OF THE DISEASE IN W.A. PRIOR TO THIS SEASON. 

From April, 1930, until November, 1939, five outbreaks of the disease have 
occurred locally, and in only two cases can the outbreaks be attributed to infection 
which has spread from a common source, vii5: — 

Outhreid (1), — April 4tli, 1930, on the property of Mr. J. W. Brearley of 
Manjimup, this being the first uiKjuestionable record of the disease in W.A. 

Outbreak (2 ). — April 29tb, 1930, on Mr. FaulkneFs jiroperty at the Poron- 
gorups (which is about 100 milc^ away from Manjimup). 

Outbreak (3). February 5th, 193(), at Manjimup, on a property situated 
some fiv(* miles away from Mr. Brearley^s on which the first outbreak occurred. 

Outbreak (4). — March 7th, 1936, at Mt. Barker on Mi*. G. Enright’s property, 
which is a]>proximately 100 mile< from Manjimup. (Also traces of the disease 
were discovered on 11th June, 1937). 

Outbreak (5). — November 19th, 1937, at Manjimup on a property adjoining 
that in which the third outbreak occurred in 1936. 

It is worthy of note that in each instance immediately the presence of the 
disease was suspected, the Dei)artment was notified at once, either by the grower 
concerned or by another pcr.son on his behalf. 

This publi<' spirited action, which wa.4 made in each case with a full know- 
ledge of the necessary obligations it would for the time being incur, was greatly 
appreciated both by the Department and all others interested in the welfare of 
the Apple Industry, for as the outbreaks were all discovered at an early stage, it 
enabled prompt action to be taken with the object of completely eradicating the 
disease and preventing its spread to other properties. 
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As a result of this timely knowledge, and the rigorous measures which were 
at once put into operation,* no signs of the disease have been discovered for nine 
years on the orchards where the first and second outbreaks occurred, nor for three 
years at the Mt. Barker orchard. 

There is thus full justification for the claim that these outbreaks have been 
eradicated. 

It is disappointing to record that more difficulty has been (‘xperienced in 
attempting to eradicate outbreaks 3 and 5, for until recently it was ])elieved that 
these also had been successfully dealt virith. 

Outbreak 3 as previously reported in this Journal (2) was discovered in Feb- 
ruary, 1936, by the grower concerned, near the centre of his ] 5-acre orchard, and 
altogether some 40 or 50 trees, distributed over an area of IV 2 acres, were found 
to be affected. 

Tmmcdiati* aedion was taken, and following the spring spraying schedule 
applied that year, no further evidence of the disease was noticed in the orchard 
despite constant efforts to hnd it, until this season. On the 19tb November, 1937, 
however, a telegiam was received from an adjoining grower, advising tliai Black 
Spot had been found in his orchard, and alter veritying this report, further 
measines were put into opiu’ation on both properties for its eradication. 

During the 19.'i8-39 seas<»n, very careful inspection> were made at intervals, 
in both orchards, and as not a single trace of the disease was found, it was believed 
that these, in coinrnon with previous ^^uthreak^, had been willed out. 


OUTDltKAKS DURING THE 1939-40 SEASON. 

Heeurrencr of the Disease at Manjimup. 

It is now obvious that Black Spot in a very slight form must have escape. I 
detection on these jiroperties during these inspections, for on November 15th, 
19.39, aid(*d by v<*ry linourable weather conditions, a recurrence of the disease 
was reported by one of the growers concerned to Horticultural Instructoi- A. 
Flintoff, and during inspections made by this officer, it was found on both pro- 
l»erties. Although since the outbreak originated in 19.36 the disea.se had appar- 
ently spread to the orchard adjoining, this was lh(‘ first dehnite record of its 
oecnirrenee on both oridiards at the one time. 

Accompanied by the Acting Superintendent of Horticulture, Mr. H. R. 
Powell, the writer visited the district, when it was found that on the orchard where 
the first outbreak occurred in 1930, the disease wa< fairly slight, and restricted 
to “Cleojiatra” and “Granny Smith’s’’ varieties, only a few trees being badly 
affected. It wa.s also noted that the affected area was confined to a portion of 
the orchard some distance from the area originally affected. 

On the adjoining iiroiierty the di.sease had recuri'ed in the same part of the 
orchard, but at this stage it wa.s not very well developed and it was visible mainly 
on the leaves. AVith the exception of some 15 rows of trees near the northern 
boundary, however, the disease was very general throughout the particular 15-acre 
block, and here also it was confined to the varieties ^^Cleopatra” and “Granny 
Smith’s.” 


*These measuris were urifcinally planned by Mr. G L. Siitlon, Mr. (4. W Wickons and Mr. 
H. A. Pittman, who formerly occupied the positioiiK of Director of Agriculture. Superintendent of 
Horticulture, and Plant Pathologist, respectively, In this Department. 
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New Outbreaks at Kalgan Biver and Jardee, 

Knowledge <)£ new outbreaks shortly came to hand, for on January X5th| 
1940, Horticultural Instructor A. J. Gulvin, while assessing the yield of growers^ 
crops (as required by the Apple and Pear Acquisition Scheme), discovered in an 
orchard at Kalgan River, near Albany, apple leaves and fruits which he thought 
were affected w’ith Black Spot. Specimens were at once submitted to the Plant 
Pathologist, who confirmed his diagnosis. 

The discovery of a second outbreak was also due to the alertness of an 
assessor, Mr. C. H. Button. On January 19th this officer, during the course of 
his duties, discovered the disease in a small orchard at Jardee. 

Both districts Avore promptly visited by the Acting Sui)erintendent of Horti- 
culture, Mr. H. K. Powell, and the writer, and thorough inspections of the affected 
areas were made. 

At the Kalgan River (mtbreak the disease was particularly severe on some 
7 or 8 rows of “(fieopatra^’ appl(‘ trees, and altogether an area of approximately 
2 acres in a 10-acre orchard was affected. 

AVhen stri]q)ing of the very badly diseased tre(‘S of this variety was carried 
out, practically all the fruit and many leaves showed lesions of the fungus. The 
disease a}>}iearc<l to have been active since quite early in the season, for fruit 
attacked at all stages of growth were noticed, and many of the lesions on both 
fruit and leaves were (‘overed with the typical greenish brown spores of the 
sununer or Fusichulinm stag(‘. 

A f<‘W trees of ‘‘Yates” and “Granny Smith’s^’ varieties wert' also badly 
attacked (the former on the leaves only), while symptoms of the disease were also 
noted on both lea\es and fruit of “Dunns, “Jonathan” and “Delicious'' in vari- 
(•us other portions of the orchard. As this is the first record in this State of either 
leaf or fruit infection on “Delicious,” which under AVestern Au'^tralian conditions 
appears to be very resistant to tlie disease, the severity of the outbreak can be 
a]>preeiated. 

Prior t{) this visit Horticultural Instructor Gulvin had hurriedly inspected 
neighbouiiiig orchards and discovered that the disease had spread across the Kal- 
gan River to an oi'chard some .‘100 or 400 yards away in a southerly direction. 

The disease could only be found, however, on two “Granny Smith's” trees in 
a four-acre orchard, and these were situated at approximately the nearest point 
to the main outbreak. 

Another larger block of trees, belonging to the same grower but some dis- 
tance away, were ap])arently nirnffected. Another neighbouring orchard some 
200 to 300 yards away, but in a north-easterly direction, was subswiuently inspected 
and the writer concentrated his attention on a single “Dunns” tree at the nearest 
point to the main outbreak. Eventually, after searching for fully twenty minutes, 
a single leaf shoAving what a})}u»ared to be the very early stages of the disease, 
was discovered. The symptoms at this stage, however, were not sufficiently clear- 
cut for accurate diagnosis, but subsequently after keeping the leaf aliA^e under 
conditions suitable for the development of the fungus, Black Spot Avas positively 
identified. 

All other neighbouring orchards were similarly inspected, but no further 
spread of the disease could be discovered in this district. 

On visiting Jardee, it was found that the ncAv outbregik was confined to a 
small commercial orchard, surrounded by a dense bolt of virgin bush and situated 
approximately tAvo miles away, as the crow flies, from the Manjimup orchards 
AA^here the disease recurred earlier this season. 
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Here, the affected area was restricted to several rows of trees of the “Cleo- 
patra^^ and “Dougherty^' varieties which were severely attacked, but a few “Granny 
Smith’s'^ and “Stunner’’ trees had also suffered considerably. It is impossible to 
state, with any certainty, how the disease originated within this orchard, for being 
surrounded by dense timber and separated by a distance of at least two miles from 
the orchards where a recurrence of the disease broke out earlier in the season 
(and between which no personal contacts had been made), it seems improbable 
that it was due to wind borne infection. Furthermore, in previous outbreaks 
which were discovered at an early stage, the spread of the disease has not yet been 
recorded beyond the boundaries of adjacent properties. In view of all the circum- 
stances, it seems more likely that the outbreak Avas due to an infection centre within 
the orchard itself. 

MEASURES EMPLOYED IN AN ATTEMPT TO ERADICATE THE 

DISEASE. 

Measure^ which it is fervently hoj ed Avill lead to the complete eradication of 
all outbreaks A\('re immediately \n\{ into operation, and it is pleasing to record that 
these, in all ease^, are being carried out most conscientiously by all L’-rowers con- 
cerned, with the fullest assistance of officers of the Department. 

The following rigorous measures, based tin those which have been succesfet'ully 
used for the eradication of jirevious outbreaks (uuMlitications only being neces- 
sary, according to the nature and extent of the outbreak, and the time of its 
occurrence), an' being enforc'od in one affect (*<1 orchard and they will '^cvat to show 
how seriously the Defiartment regard the ])resent outbreaks. 

(1) All tr(*es in the infected area and the ground beneath were sprayed forth- 
Avith Avith horne-inado Bordeaux mixture 0 : 0 : 40 Mreuaih, plus spreader, and as 
an added safeguard against the si)read of the disease, a buffer are^a around the 
infected trees was aLo sprayed Avith home-made Bordeaux mixture '» : o : .)(J 
strengtii, plus a spreader. (Calcium caseinate at the rate of 1 lb. : 50 gallons of 
spray is ])refcr»’e(l, but flour at the rate of 1 lb. : 50 gallons or .skim milk. 1 
gallon : 50 gallons are also suitable. See Leaflet 314.) 

(2) All visibly infected fruit and leaves AA^erc stripped and destroyed; after 
the fruit of each variety is gathered as it becomes mature, the trees of each variety 
throughout the whole orchard and the ground beneath must be sprayed AAuth home- 
made Bordeaux mixture fl : 0 : 50 strength, ])lus spreader. 

No a]>ples may he sent aAvay from the orchard either for sale or gift, A\ith- 
oiit tii’st obtaining ]>(‘rmission from an insiicctor, and then only to,, destinations 
apjrroved by him. 

(3) Early in .Aja*il a riuick-groAving cover crop of either onD, lyc, or barley 
must he shalloAAdv sown throughout the whole orchard, so that the diseased leaves 
Avill he ju’eveiitod from blowing after leaf fall onto still uninfected parts of the 
same orchard or to other healthy orchards. 

In August or early September (but at least a fortnight before spur hni'st 
commences) the c<»ver crop must he deeply ploughed under, in one direction only, 
and subsequent culti\’'ation must be delayed until approved and then limited to 
very light harrowing.* 

*The Black Spot fungus persists in the affeetrd haves from one season to the next and 
during the winter months it forms fr.iitlng bodies known as Petitheem About the time that 
*‘spur burst” commences In the spring, the fruiting bodies burst and fungal spores or seeds are 
ejected from them into the air with considerable for<e. If tlie spores alight on the voung leave.v 
blossoms, or fruits, they germinate in moisture and again bring about the disease In order to 
prevent the disease reoccurrlng during the spring, the leaves must be buried deeply Just before 
“spur burst” and left undisturbed until they have completely rotted. Cross ploughing or deep 
cultivation, if done too early, will bring the leaves up to the surface before the rotting is complete 
and before the fungal seeds contained therein are hnrmlcfsly dispersed under the .soil, allo^^ing 
infection to occur. 
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All areas b(‘neath the trees which cannot be reached by the plough must be 
dug under by hand, this work to be so arranged that it is completed by the time 
the ploughing is finished. 

In spring all apple trees in the orchard must be sprayed according to the 
following schedule: — 

1. At ^^spur bui’st’' when the tips of the young leaves are showing, home- 

made Bordeaux mixture 5:4: 50, plus spreadt^r. 

2. At the pinking^’ stage of blossoming when the majority of blossoms 

were showing pink, but b(*fore the petals had opened out, home-made 
Bordeau mixture il:4:50, ]dus spreader. 

.1. At the “j)e1al fall” stage, home-made Bordeaux mixture 2:5:50, plus 
si)reader. 

To assist the unfortunate growers with the carrying out of this onerous 
work, especially tlie destruction of all visibly infected fruit and leaves, officers 
of the Department have been stationed in each district almost continuously since 
January. As a result of their co-operation with the growers concerned the in- 
fection has in <‘a('h ca.^e b(*en very materially reduced. 

ORIGINATION OF THE DISEASE IN W.A. 

From 1h(» tinn* the disease was first recorded in this State in 1930, the ques- 
tion of the source of origin of tlie outbreaks was a matter for conjecture. 

Oil a numbc]* oT occasions the importation of young apple trees from the 
Eastern Stal(‘s of Australia, where Black Spot is prevalent, was regarded with 
suspicion, and referring to the third outbreak of the disease whieh occurred at 
Manjimup in J93(i, Pittman (2) states: — 

“It is diffieult to be sure of the manner in whieh the disease was introduced 
into Western Australia in 19.30, or in the ease of the present outbreak. Jn the 
present instance the disease ap])areiitly originated in a Yates” apple tree grow- 
ing adjacent to a group of young a])))le trees now in their second year, so that it i.s 
possible that the disease* was introduced on an apple leaf still attached to one of 
the young trees or mixed up with the soil around the roots. 

^Hn view of the fact that the majority of the young apjile trees for planting 
in Western Australian orchards have always been obtained from Victoria, in 
which State the disease* has long been serious and widespread, it is rather sur- 
prising that the apple-growing industry of this State has for so long remained 
free of this disease, which is held by many authorities to be, i)erhaps, the most 
.serious of all apple troubles.” 

Since that time, however, overwhelming proof has come to hand that these 
suspicions were well founded. 

On May 26th, 1937, Horticultural Adviser Powell discovered the disease on 
the leaves of young apple trees imported from Victoria, and carried over in an 
Albany nursery from the previous season. All apple trees in the nursery were 
forthwith destroyed and all tre<*s from that consignment which had been for- 
warded to growers during the preceding sea.son were closely inspected, both 
then and subsequently, with the result that no outbreaks havcj originated from 
them. 

During the winter of 1937, in view of this experience, a close watch was 
kept on all consignments of apple trees imported from the Eastern States, and 
in a number of these consignments leaves affected with Apple Scab were dis- 
covered. 
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In this particular instance heavy autumn rains had apparently oeeurred, 
causing^ renewed leaf growth and as the trees had not been stripped of leaves be- 
fore despatch the disease was in many cases readily apparent. 

All nurserymen in whose consignments infected trees had been detected at 
the Western Australian ports of entry were forthwith given the option of either 
having these consignments destroyed or retunied; altogether more than 11,000 
trees were thus affected. 

In order to prevent a repetition of this occurrence, which if undiscovered 
might have seriously jeopardised the future welfare of our apple industry, all 
Eastern States Departments of Agriculture, and nurserymen, were subsequently 
notified by the former Superintendent of Horticulture, Mr. G. W. Wickens, as 
follows : — 

^‘As you are aware a large number of young apple trees sent forward from 
the Eastern States to Western Australia last season were refused permission to 
he distributed to growers owing to the fact that they were infected with Apple 
Scab, Fusicladium dendritivum ^ and to prevent that disease, which, fortunately, 
is very rare in Western Australia, from gaining a hold in this State it has be(*n 
decided that all ap))le trees imjiorted into Western Australia will, in future, before 
leaving the department’s hands be dipped in Bordeaux mixture. 

*‘As pear trees are possible carriers of Pear Scab, Venturia p/frina, they aLo 
will be subject to dipping ujion arrival. 

‘*The diptiing in Bordeaux mixture will take place as a measure of safety, 
but should any trees be found infected with Scab, the supplying niir'^erymen will 
be given the option of having them destroyerl, or returned to them. As the 
disease was last year found in (‘very instance on the leaves of the ti*ees, it is 
essentia) that all leav<*s should be removed before the trees leave the nursmy.” 

It is not anticipated, therefore, that further outbreaks will originate from 
ap])le trees imported during and after the winter of 19*17. 

CLIMATIC (H)NI)ITI()NS AND THE DEVELOPMENT OF THE DISEASE. 

The development of the dis(*as(* is favoured by fairly cool, moist weather dur- 
ing the growing season, and these conditions are most likely to occur in the Low(u* 
Great Soutlawn and Lower South- W(*st areas in districts such as Albany, and 
Manjirau]). Although, should the disease ever become widespread, it may never be 
so serious heie as in cool tcmiperate r(*gions such as Tasmania and X(»w' Zealand. 
nev(*rlhele.ss it (‘an in favourable Ncasons, such as the )>reseiit, and iif the abs(mce 
of control nu^asures, cause trenn'iidous losses. That the disease undoubU'dly 
possesses the ability to persist under conditions extremely adverse for its survival 
is also certain, for it has la^en re(‘ord(‘d here in four out of the five season^', 19;i5-,Sb 
to 1939-40, and there is little doubt that during the fifth season it was present but 
escaped d(de(*tion. 

It must be patent therefore, to all growers how rajjidly Black Spot of 
apples would become widespread if uncontrolled, and indeed there are good 
grounds for belitwing that the situation would then soon become similar to that 
which e.xisth to-day in coniu'ction with the Pear 8cab fungus to which it i?> clo<(dy 
related and which has similar climatic re(luirement^. 

It is fortunate that gi’owers realise the necessity ot immediately reporting the 
presence of Black Spot so that prompt steps may be taken to deal with the situa- 
tion, for although the immediate costs of eradication may be high, they are in- 
finitesimal compared with the constantly recurring costs of routine control measures, 
which might otherwise be necessary. 
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All apple growers, both commercial and non-commercial, should therefore 
familiarise themselves with the symptoms of the disease, especially those on the 
leaves, for at an early stage of infection or in seasons unfavourable for its full 
development, Black Spot may then be more appai’cnt on the leaves than fruit. 


SYMPTOMS OF THE DISEASE AND LIFE HISTORY. 

(a) Leaf Symptoms, 

Symfdoms of Black Spot upon the leaves may l)e of two distinct types: — 
(1) more or less localised spots; (2) diffusely spreading, sooty or smudgy in 
appearance. 

The first type takes the form when young of small more or less circular greenish- 
brown, or greyish-green spots with radiating lamificalions of the fungus at the 
margins, and which under a hand lens, have the appearance of a very much 
branched or tree-liko structure. 

Occasionally the ramifications of the fungus radiating outwards from a central 
point of infection and easily visible to the naked eye mav nls<» be observed. 
(Plate I.) 



PI^TE I. 

“Black Spot)*’ or on apple havea from Jardee, near Manjlmup, January, 1940. 

Note the raroifleationR of the fungus radiating outwards from a central point of infection, 
in several lesions on leaf nl left. 
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Later in the season, under favourable conditions, the scab spots may be 
covered with large numbers of spores, when they become olive green or almost black 
in appearance. If the spots are numerous, they may coalesce as they enlarge 
until ultimately nearly the whole leal surface rimy be involved. (Plate 11.) Fre- 
quently as the spots enlarge they become raised or blistered, the opposite surface 
becoming correspondingly depressed and the dark velvety surface then may become 
smoother, duller or sometimes shining and graphite like in colour, as the spores 
are rubbed, washed or blown away. Plate (III.) 



PLATE II. 

Apple leaves affected with ’*Hlaek Spot" or "Scab" caused by the fungus Venturxu 
inaequalia (Fusicladium dendriticum). Note on leaf at lift numerous small localised lesions. 
On leaf at right the lesions along the main vein have enlarged and coalesced, ultimately 
almost the whole leaf surface may be involved. Near base of centre leaf two legions have 
enlarged and their margins have just met. 


In the second type of leaf infection, the fungus sprt*ads dilTusely, giving the 
leaf surface a sooty or smudgy appearance, and frequently llic sjiread of the 
disease follows the direction of the main veins and occasionallv the leaf stalk. 
(Plate IV.) 

Both these typ(‘s of leat* infection were noticeable in all outbreaks this year, 
but the localised spot form, later becoming blistered, was the more abundant; both 
the blistered and sooty or smudgy types were acconipaiiied by considerable leaf 
distortion, Rarely were infections noted on lower leaf surfaces, where according 
to Cunningham (3) the earliest leaf infections occur. 
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(li) Fruit Symptoms, 

*^Oii the fruits the scab lesions first become obvious as small, brownish or black, 
irregular or circular spots without any break in the skin. With increase in the size 
of the lesions the cuticle, or transparent rubber-like coating over the first layer of 
cells, becomes ruptured, and the interior of the lesion then appears velvety and dark 
brown, or almost black, with an irregular and considerably frayed and torn, silvery- 
white, margin, which is the ruptured cuticle. This silvery- white and much lacerated 



PLATE III. 

‘Tllat'k Spot” or ‘'Scab" on apple leaves from Upper Kalgan, January, 1940. During 
eulargeinent the localised lesions frequently become upraised, presenting a blistered appear- 
ance, the opposite surface becoming correspondingly dcpressid. Lesions of this kind were 
abundantly present in all the affected orchards this season. Note distortion of the leaves at 
left and right. Lesions rather similar in appearance to the above caused by the closely 
related Pear Scab fungus are often seen on pear leaves in W.A. 


cntiel€» can often be '•een in the early stages with the naked eye (see plate 5) but it 
is, of course, much more readily distinguished with a hand lens. Under the lens the 
centres of newly-formed, smallish lesions, often have a mottled silvery-white and 
black api'earaiiee, due to the alternation of black patches of spores and pieces of 
ruptured cuticle. Many of the fruits infected in the early stages fall to the ground, 
hut large numbeis may persist on the trees. In such a case many of the infected 
apples will become badly Tistoi'ted, owing to the more rapid rate of growth on the 
part of the healthy portions giving unsymnudrical development (see plate 6). 
With inciease in the sizt* of the fruits and the lesions, the centre parts of the 
diseased bieas often become bare, and corky, and somew'hat cracked or Assured, the 
edges of each lesion still, however, remaining infected and dark in colour, owing 
to the (ontiniial prodiK-tion of spores. It is this phase of the disease which has 
given rise to the common name of ^‘apple scab.” Once the centrt* of a fruit lesion 
has become hard and corky, any further increase in the growth of the still healthy 
portions of the fruit may lead to the development of very large and unsightly 
cracks in the diseased area. When fully-grown, or almost fully-grown fruits are 
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“Cleopatra” apples from Jardee, January, 1940, affected with Black Spot. The apples 
were infected with the disease at different stages in their development. Apple at right in- 
fected at a fairly early stage shows considerable distortion. That on left infected at a much 
later stage shows so called “Pin Point” scab in which the fruit cuticle has Just been rup- 
tured by the developing fungus. Note also the silvery appearance of the ruptured cuticle 
around the margins of the lesions. '' 
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infected very late in the season, the lesions usually remain small^ and Uie eentm 
rarely become bare and corky. If apples recently affected with the scab fungua^ 
or bearing conidia on their surfaces, are placed into cool or open storage^ lesions 
may develop in the store (2). 



PLATE VI. 

“Cleopatra” apples from Upper Kalgun, January, 1940. Affeeled with “Black Spot” 
or “Scab.” Note the distortion of all fruits, and the cratkK iu the centre apple. 

(c) BlosHom Sffmptoms. 

The disea^-e may also infect tht* blossoms causing lesions to appear on flower 
stalks and young fruits, petals or calyces. 

Blossom infection con.'^iderably icduces the amount of fruit set and materially 
decreases the (jiaaiity of iriucli of the remainder. 

(d) Shoot Spmptomu, 

Shoot infections have as yet not been noticed in Western Australia, but they 
are said to be confined to tlie bark of one-year old .shoots. According to Heald (4). 

Young lesions on the twigs are very similar in appearance to those on the fruits, 
showing the central spore surface borderd by the uplifted epidermis (skin). Later 
in the season the spores may disa}>pear and the bark show a more scaly character, 
due to the peeling of the birk in flake.s . . . The twig lesions may be few and 
scattered, and thus may be easily overlooked, or they may be so numerous as to 
coalesce and produce more extended affected areas” (2). The lesions on the shoots 
may play a part in carrying the di‘'ease over from season to season, where the 
winter conditions are mild, as they may, under such conditions, produce a fresh 
crop of conidia in the following spring. 


VARIETIES AFFECTED. 

Since the fb’st outbreak of the disease in 1930, fruit infection has been noticed 
on the following main varieties, which are listed in what is considered to be the 
order of their susceptibility, the most susceptible being mentioned first. 

The numbers in brackets refer to the number of times fruit infection has 
been noticed in different outbreaks of Black Spot: — Cleopatra (0), Granny 
Smithes (8), Yates (3), Dougherty (1), I>unns (2), Jonathan (2), Delicious (1). 
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RECOMMENDATIONS TO GROWERS IN THE VICINITY OP ANY 
INFECTED ORCHARD. 

Prior to this season, outbreaks of the disease have never been discovered at 
one time or more than one orchard in each of two districts, whereas at present 
three outbreaks are known to exist both in the Upper Kalian and Manjimup areas. 

The apple growers in these two districts are thus confronted with a very seri- 
ous situation which will require every effort on the part of all concerned if the 
disease is to be prevented from gaining a firm hold. 

Those who already have the disease within their orchards (rre making every 
effort and with the aid of this Department, they arc carrying out the prescribed 
measures for eradication faithfully and to the best of their ability. In order to 
make doubly sure that traces of the disease have not escaped the notice of inspec- 
tors on other orchards (and here the reader is reminded of the difficulty detection 
may at times present), all growers in the vicinity of these outbreaks, the locations 
of which are known to all cmicernid, are urged to carry out additional inspections 
and to be constantly on the watch for symptom- of the disease on leaves and fruit. 

Furthermore, to guard against the introductif)ii into other orchards of dis- 
eased leaves, which may hv blown away befort* the cover crop has grown suffi- 
ciently to entangle them, growers in the vicinity of .any outbreak are advised to 
adopt the measures ]ireviou^ly described in Section d, page 59, and in addition to 
apply the ‘^sjnir burst” and “pinking” sprays, i>lus spreaders, at the stipulated 
strengths. Although th(‘ costs of carrying out these treatments will be substantial, 
they only represent the winimnot e vpenditnre irhi<h wonUl hr required tmnmlly 
should the disease heeome widespread. 

There is one reas-uring aspect of the present senoiis situation from which all 
apple growers (with tin* excetition of those concerned in the affected areas) may 
derive satisfaction; all commercial orchards have been insj^ected this season by 
crop assessors of wliosc alertness mention has already been made. 

It is hoped and b(*lieved, therefore, in view of the fact that the season has 
been most favourrible for the developnieni and the detection of the fungus that in 
commercial apple orchards all infection centres wliich at i»resent exist have been 
discovered. 

If the dis(‘ase can be wiped out in these two districts, and this is by no means 
an impossible task, the growers in these areas will do themselv'*'. great service, and 
in so doing will earn the gratitude of all who have the welfare of the apple 
industry at heart. 
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Oat, Wheat, and Barley Variety Trials in the 
Dairying Districts. 

H. G. Elliott, Agrostologist. 

These trials have been eondncted for a number of years by officers of the 
Dairy Branch. In the March, 1938, issue of this Journal a resume of the trials for 
the 1937-38 season was published. The object of the trials is as follows : — 

1. To determine the variety of oats (if any) that give higher rates of 

yield per acre than the variety ^‘Algerian.” 

2. To determine if barley or wheat gives greater yields than the oat 

varieties. 

During the season 1938, the Avheat varieties were deleted from the trials, as 
the results for a number of years prior to that season showed that the wheat 
varieties did not give yields in any way comparable with the oat varieties. 

Fertiliser . — In every ease one bag or 180 lbs. of superphosphate was applied 
per acre. The rate of seeding was 2 bushels per acre for oats and iVa bushels per 
acre for wheat and barley. 

Method . — Each variety was sown in plots of an acre and in triplicate. 

The following Table 1 gives the results of the three trials conducted during the 
1939 season, and one which was conducted during the 1938 season and not in- 
cluded in the previous report. 

TABLE 1. 


Trial. 

Algerian. 

Wongan. 

Burt’s 

Early. 

Mulga. 

Barley 

(Atlas). 

J. A. Lynam, Bridgetown — j 

Tons per acre 

Yield (per cent.) 

1-73 

100 

1-58 

91-30 

1-50 

86-20 

1-47 

84-30 

1-41 

81-00 

E. W. Strike, Brookhampton — 

Tons per acre 

Yield (per cent.) 

3-32 

100 

2-75 

82-83 

2-44 

73-50 

3-24 

97-60 

2-67 

80-42 

Research Station, Denmark — 

Tons per acre 

Yield (per cent.) 

2*84 

100 

2-46 

86-62 

2-62 

92-43 

2-82 

99-47 

1-46 

51-40 

Research Station, Denmark (1938) — 

Tons per acre 

Yield (per cent.) 

1-42 

100 

1-01 

71-12 

1-30 

91-90 

1-36 

96-07 

0-84 

58-80 


(Hay yields estimated.) 


J. A, Li^nam, Bridgetown . — Information supplied by A. M. Tindale, Dairy 
Instructor. The varieties were sown on the 3rd July, 1939, on well drained red 
loam, which was originally timbered with jarrah and red gum. The land was disc 
plowed during early June, the oats drilled in and after drilling, harrowed. Oats 
were grown on this piece of land during the previous season. 

E. IF. Strike, Brookhampton . — Information supplied by A. M. Tindale, Dairy 
Instructor. The plots were sown on the 12th July, 1939, on red loam which was 
originally timbered with jarrah and red gum. For four years prior to the oats 
being planted the land had been under pasture which consisted mainly of subter- 
ranean clover. The land was plowed with a two-furrow mouldboard plow in the 
last week of May, the oats being drilled in and harrowad after. 
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Denmark Besearch Station . — The Plots were sown during the first week of 
May on light gravelly to sandy loam. The land, prior to the oat crop, carried the 
previous season a crop of Tick beans and prior to that had been under pasture for 
four years. The land was plowed with a disc plow and the oats broadcasted and 
harrowed in. 


The average yield for all varieties for the three seasons is shown in the follow- 
ing Table 2. 


TABLE 2. 


Variety. 

No. of Trials. 

Hay. 

Yield. 

Oai » — 


tons per acre. 

% 

Algerian 

11 

2*33 

100 

Wongan 

Burt’s Early 

11 

1-95 

83-69 

11 

1-98 

8500 

Mulga 

Barley — 

10 

2- 12 

91-00 

Atlas 

6 

2-30 

98-71 


It is anticipated that these trials will be conducted again during the coming 
season. 


Pasture Development. 

H. 0. Elliott, Agrostologist. 

The fifth year's Report on the Rotational Grazing Demonstration under Irri- 
gat(*(l conditions, being conducted on the property farniwl by Mr. D. Moore and 
owned by the late Mr. A. E. Jackson, Roelaiids, is now available. This demon- 
stration, along with those on the properties of Messrs. J. Neil and C. H. Henning, 
of Waroona and ITainel, resp(»ctively, has been conducted as a co-operative project 
by the State Committee of the Australian Dairy Produce Board Pasture Improve- 
ment Committee (W.A.) and the Field Statf of the Department of Agriculture*. 

During the last five years the Australian Dairy Council has made available 
funds for the conducting of a number of experiments designed to increa.s(^ and 
imi)rove pasture j)roduction in Western Australia. The Dairy Council has now 
been merged with the Australian Dairy Produce Board Pasture Impi'ovement 
Committee, which body has continued the work previously started, and has made 
increased funds available for further investigations. All the experimental work is 
controlled by the Western Australian Pasture Improvement Committee, working 
in close co-operation with the Department of Agriculture. 

The initial objects of the demonstration were concluded last year, these being 
as follows; — 

1. The collection of data regarding the carrying capacity of small areas. 

2. The collection of information as to whether it would be more profitable 

to establish a permanent pasture with a cover crop than to sow 
Perennial pasture species alone. 

3. The obtaining of the monthly yield of green material per acre. 

W *A resume of the first four years’ operations have been published in the March, 1930, 1937, 
p938 and June 1939 Issues of this .TournaL 
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4. The collection of botanical data to show the change in botanical com- 
position due to rotational grazing under irrigated conditions. 

The main object of the experiment during last season and this coming season 
is to obtain the following information: — 

To test the effect of varying the time between waterings during the irrigation 
season, the information being obtained by means of grazing and yields. All infor- 
mation with reference to type of soil, seed mixtures used, fertiliser applied, initial 
cultivation, cover cro[)S and irrigation have been given in detail for each field *in 
the previous reports. The following details give further results of the experiment 
for the year ending .‘list December, 1939: — 

Fertiliser : — The rate of application of fertiliser for the fifth year (1939), 
was slightly higher than that of the fourth year, being 6 cwts. per acre, applied 
in three applications, the main application of 3 cwts. being given in the autumn. 
Table 1 gives the rate of ap]>lication of fertiliser for the five years: — 

TABLE 1. 



Fertiliser — lb. i>er acre. 

V'car. 





Siipf'rphoKphute. 

Sulphate of 
Ammonia. 

Lime. 

193.*) 

tM)t 

218 


um 

374 

8 

448 

1937 



J93S . . 

.‘iCO 



1939 

072 


... 


From the above Table it will be seen that the highest rate of application was 
given during the initial year of establishment. In this year some 904: lbs. super 
and 218 lbs. sulphate of ammonia wx‘re applied. During 1930 only 28 lbs. sulphate 
of ammonia were ai)plied, and since that date no further applications of nitro- 
genous fertiliser have been given. Agricultural lime was applied only in 1936 
over half of each field at the rate of 4 cwTs. j)er annum. No effect from this appli- 
cation has been noticed to date. In no instance has potassic fertiliser been used. 
The basis of application of fertiliser during the last tw^o years has been derived 
from fertiliser experiments which have been conducted under irrigated conditions 
on other properties. Here indications show’ that at least 6 cwts. are required per 
annum, the heavier rate of application being given in the autumn. In these 
experiments indications show that very little effect was obtained under irrigated 
conditions from the spring application of superphosphate. However, there are 
factors to show that summer applications, given just prior to irrigation, are pro- 
fitable. Here it is recommended that at least 1 cwt. be given prior to watering, 
either in the months of December, January, February or March. It is possible 
that the December and March apfilications will be the most profitable. 

Renovation:— k second renovation was carried out on all the fields during 
June of 1939. The first renovation was carried out in the middle of July, 1938. 
In both instances, all plots received a severe surface renovation with a rotary type 
of renovator known as, the ‘'8un-prong.’' Following the double renovation 
pasture blade type of harrows were used with half-chain harrows following the 
blade harrows. The effect of this second severe renovation was shown in the 
yield and grazing obtained from the area following the operations. It is consid- 
ered that no surface renovation will be required over the area for at least another 
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3-4 years. The necessity for the use of chain and blade harrows is obvious on 
small areas which are being grazed heavily. This operation is required to assist 
in breaking up animal droppings and spreading them sufficiently to obviate rank 
patches and growth, which normally occur wherever animal droppings are present 
on the pasture. During July, 1938, all the irrigation furrows were cleaned out 
with a modified type of “Sun-buster” plow. This operation was necessary to 
facilitate watering during the summer months. The complete area was topped 
twice with a mower during the summer to assist in preventing seed production of 
the paspalum, also to assist in controlling the spread of Ergot. 

Weeds : — The control of rushes and Rats' Tails (Sporolwlus indicus) was car- 
ried out during the year. It Avas found necessary to hand grub sections where 
these weeds occurred in quantity. Fairly good control has now been obtained. 

Irrigation : — As mentioned in the last report in the June 1939 issue of this 
Journal, the system of irrigation has been altered to enable the Irrigation Officers 
to carry out a Time of Watering experiment. It is anticipated that the final 
information from this experiment will be available by the end of June. The 
following information gives in detail the method which has been adopted by the 
Officers of the Irrigation Branch for watering the individual paddocks. For the 
purpose of the work a water requirement of 1-^ inches per week has been adopted 
tentatively. On this basis Field No. 3 i^ watered at intervals of two weeks, Fields 
Nos. 2 and 4 at intervals of threci weeks, and Fields Nos. 1 and 5 at intervals of 
four weeks, receiving respectively 2% inches, four inches and 5\ inches of water 
per irrigation, the water being measured by a series of guages installed for this 
purpose. 

Grazing : — The following G.-aph 1 gives the average monthly grazing days 
(8 hours) per acre obtained from the area for the years 1935-1939 inclusive. 


Graph 1 - Average MontWy Grazing Days (8 hours) per acre. 
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MONTHS 
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From the above Graph it will be seen that the monthly production in grazing 
days per acre for the five fields was 25.6. This is very much lower than that of 
the previous years — 1938, 40 grazing days per acre; 1937, 42.2 and 1936, 41.3, 
The months in which the greatest reductions took place are those of March, April, 
June to October inclusive. It is difficult to explain why a reduction in grazing 
took place during March and April. The reduction of grazing during the period 
June to October is due mainly to two factors: — 

1. Excessive grazing during May. 

2. Effects of severe renovation. 

The beneficial effects of this renovation will be more noticeable during the 
corning season. Another factor which possibly contributed to the low production 
during these months was the effect of the watering programme on Plot 3. This 
gave a much lower grazing than the other plots for the year. Seasonal con- 
ditions also played an important part during the spring months on j)rodiietion. 
The month of September, during 19.39, was the driest September on record for 
many y(‘ars. Consequently all pasture suffered during this period and during the 
following month. The usual high flush did not occur. Irrigation commenced early 
in November, conse<iuently, the production for Novt'inber and December is equal to 
that which was obtained during the previous years. The total grazing obtained from 
all fields averaged 307.3 grazing days per aere ])er annum. This of course, 
is much lower than that obtained during the previous years, the average for 1938 
being 480.5. Owing to the reduction in grazing obtain<*d during the month of 
January, a slight increase was obtained for February. The amount of grazing 
obtained during February, however, was not much above the average of previous 
years. The previous three years’ decline which occurred in feed through February 
grazing was followed by an increase during March. This, however, was not the 
case during the last season. Uiuler irrigated conditions, the months April to 
August inclusive are definitely the lowest iiroduction periods of the year. Talilo 
2 gives thf full grazing production for the years 1935-1939 iiieliisive. 


TABLE 2. 


Year. 

Grazing 

Houfh. 

Total Grazing 
Days. 

Grazing Days 
p€*r Acre. 

Acres per 
Cow. 

1935 

38,373 

4,796*6 

371*2 

0*97 

1936 

47,019 

5,877*4 

496 1 

0*73 

1937 

52.200 

6,.525*0 

506*6 

0*72 

1938 

49,430 

6,178*7 

480*5 

0*76 

1939 

30,001 

3,750*0 

290*7 

1*25 


From the above table it Avill be noted that the complete area has maintained 
a relatively high carrying capacity, and during the three years 1936-1938, a very 
high carrying capacity which was fairly constant, being equivalent to approxi- 
mately one cow to % acre. It will be noticed, however, that for the year 1939, 
the carrying capacity was only one cow to 1.25 acres.* 

The following Grajih 2 shows grazing days per acre obtained for the individ- 
ual fields for the years 1935-39. Tlie mo.st marked annual variation occurs in Field 3. 
This, however, has been accentuated to some extent by the present system which 
has been adopted with reference to irrigation. This field, as explained in previous 
reports, originally had the heaviest cover crop, i.e., Japanese Millet. The effect 
of this cover crop in the earlier stages was most marked, more particularly with 
reference to the spread of White Clover and also the method in which couch grass 
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Graph 2 • erasing Days (8 hours) per acre 



3 2 3 4 5 


Fields 

dominated sections of the area. It was \ery obvious from the results obtained in 
this field, that no beneficial effects w(*re obtained in establishing; peimianent pasture 
under irrijrated conditions with a heavy cover ci’op. Even the additional yield 
durinj; the first year of this h(»avy cover crop did not briiif; about the highest pro- 
duction in grazing for th(* first year. No definite information, however, can be 
given with reference to the (*ffect of the variation in watering practice being 
adopted ov(‘r these fields, as the experiment is not yet completed. 













JOURNAL OP AGEICULTITRE, W.A. 


10 #. 


7 

Graph 3 shows the monthly vaiiation in grazing days which occurs during 
the three-monthly seasonal periods of the year. Prom this it will be noticed that 
the summer production for the last season w^as very similar to that obtained for 
the previous three years. The spring production, however, was considerably lower, 
the autumn profuetion slightly lower and the winter production very much lower 
than the previous three years. The low production during the spring months has 
been explained earlier in this article, this being due to lack of rainfall during the 
month of September, also the residual effect of the severe renovation during the 
winter months. The excessive grazing during May and the renovation which took 
place during June, lowered the winter pr-oduction. It will be noticed from Graph 
5, however, that the three-monthly seasonal yield was very low during the winter 
months. 


Graph 4 • Annual Production In tons, green, for the five Plots. 
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FIELDS 

The above graph giv(^ the annual production in tons of green material for 
the five fields for the years 1937-1939 inelusivc. It will be noticed from this 
graph that the production of green material in tons for all fields was slightly 
higher than the previous year. This show's that the production of green material 
was high although the amount of grazing obtained for the year was much lower 
than the previous two years. The reason for this low grazing has been explained 
previously. The excessive grazing during May affected the amount of gifazing 
obtained considerably, and also owing to the farmer being short of feed elsewhere 
during the winter and early spring months, a much quicker rotation of grazing 
occurred than i-vas laid down for all fields. This, consequently, retarded the recov- 
ery of growth with is corresponding reduction in grazing days obtained. During 
the period 1937, the average production for the whole area was 28.1 tons per acre, 
in 1938, 30.5 tons per acre and for 1939, 30.1 tons per acre. This graph also 
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^ows that for the three years in which yields of green material have been taken, 
Field 3 has given oyer the last two seasons a lower average of production than 
the other fields. This reduction in yields has occurred since the alteration in irri- 
gation practice has taken place. When this rate of watering experiment has been 
completed, full information with reference to production and grazing will be 
related to the system of watering adopted. 

Graph 5 - Showing three-monthly seasona] 



Spring Summer Autumn Winter 

Oiaph 5 gives the three-inoiithJy j-ea^oiial yields in tons of ‘iiven material for 
the three years 1937-1939 inclusive. It will he seen from this graph that the heav- 
iest production occurs during the summer mouths, l)<>cpmber- February. A much 
heavier yield of green material was obtained during the last summer than for the 
previous two summers. The spring production, however, showed very little vari- 
ation, but the autumn production showed a slight increase over the previous two 
seasons. With the winter production there is a serious decline. Actually during 
the year 1937, 48.6‘% of the production occurred during the summer months, in 
1938, 42.6% and in 1939, 52.3%. In the spring the production for 1938 showed a 
decided increase over 1937, being 33%, of the total production. In 1939, however, 
it was 24.1%. It will be seen that for the period September to February inclusive, 
1938, 75.6% of the production was obtained. In 1939, however, 76.4% was ob- 
tained. The winter jiroduction for 1937 was 7%, for 1938, 6%, and for 1939 less 
than 4%. The 1939 figure showed a serious decline. This shows that these three 
months are undoubtedly the ones when the least amount of grazing can be expected. 
Consequently it is necessary for farmers to have ample conservation for the winter 
months and also for the other lean period, the autumn. 


(^ H. Hekning, Hamel. 

Full particular with reference to the establishment, cultivation, soil type, 
seeding, etc., of this experiment have been given in the March issue of the 1937 
Journal. The objects of the experiment are: — 

!• To determine the most suitable grass species in association with White 
Clover for the establishment df a permanent pasture under irrigated 
conditions on the soil type selected in this irrigation area. 
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2. The collection of information regarding the carrying capacity of pas- 

tures on small irrigated areas. 

3. To determine the yields per acre of green material of various species 

under existing conditions. 

Irrigation : — During the past season four waterings were given, these being 
in January, February and November-Deeember. The method of watering was 
similar to that used on the experiment being conducted at Roelands, i.c., the 
furrow system being adopted throughout. 

Fertiliser : — Thre<' fertiliser applications were given during the season. In 
each instance 2 ewts. were applied, the first prior to irrigation in February, the 
second in May and the third in September. During the f)revious season a total of 
4 cwts. was applied in three applications. 

Eenovation : — It was considered that it would not be necessary to renovate 
the area during the last season, as it was sutbeiently renovated during 1938. 
Daring the year, however, control of rushes was carried out. 

Grazing : — The following Graph 6 shows the grazing days per acre obtained 
per month for each field for the past three years: — 


Graph 6. Cow Graiing I>«y« per Acre, 



Graph showing grazing days (8 hours) per arre in the lower line of 
1938 column gives grazing <lays per aero for all fields Nos. 1-5. Field No. 5 was 
not incorporated in this year’s remits. 

J’’rom the above graph it will he seen that considerably more grazing was 
obtained for the months of March, May, June and July than that obtained for the 
previous three years. It is rather pleasing to note the increase in grazing which 
has taken place during the winter months. The production for the months Sep- 
fember-December inclusive, however, .showed a slight decrease, this being brought 
about by phenomenally dry conditions during September. Irrigation had to be 
carried out at an earlier date during last season than for any preceding year. 
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Table 3 gives the carrying capacity of the experiment for the four years, 

1936-1939. 


TABLE 3. 


Year. 

Grazing 

Hours. 

Total Grazing 
J)ay8. 

Grazing Days 
per Acre. 

Acres per 
Cow. 

1936 

16,504 

2,063 

250 

1-46 

1937 

28,680 

3,585 

434-5 

0-84 

1938 

32,957 

3,990 

499 

0-73 

1939 

33,328 

4,166 

508 

0-72 


From the above Table it will be seen that the carrying capacity over the last 
three years has been very constant, being approximately 1 cow to 0.76 acre. 


The following Grai»h 7 shows the average grazing days per month for the 
12 months of each year 1936-1939 inclusive, for the various grass species in 
association with White Clover. 



No. 1 No. 2 No. 3 No. 4 No. 5 

Field . 


The average grazing days per month for Fields Nos. 1-4 for the year 1937, 
as shown in Graph 7, were 35, for 1938, 41.6 and for 1939, 42.2. it will be seen 
from this that there has been a slight increase during the last three years. It will 
be noted tlmt Field No. 1 is still showing a steady increase in grazing days. Field 
No. 4 is still showing a slight increase over previous years, and Field No. 2 has 
remained relatively constant during the past 3 years. A slight decrease has 
occurred in Field No. 3 during the last season over the gi’azing obtained for 1038. 
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The followinj^ series of Graphs in Graph 8 show the quarterly grazing figures 
in each field for the four years 1936-1939 inclusive. 
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An examination of these graphs will show that the autumn production in 
every field is showing an increase over that of the previous years. Actually, there 
has been a steady increase in production during the autumn from every field for 
the years 1936-1939. Another interesting feature is the steady increase which 
is taking place in the grazing obtained during the winter njonths from all fields. 
It will be noticed from the series that Plot ,3, Phalaris tuherosa and White Clover, 
ii still giving the highest grazing figures for the winter period. In every case 
the spring production has declined from that of the previous year 1938, but was 
fairly constant as compared with that of the preceding years. The summer pro- 
duction had alsT declined from that of the preceding year. As the autumn and 
winter production are normally our two weakest periods for grazing, it is pleasing 
to note the . increase which has been obtained for these periods. 
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Yields of Green Material '. — The t'ollowing Graph 9 gives the yields of Green 
Material which were obtained from each Field for the three years 1937-1939. 

Graph 9. AnnusX l^oductlon In Tons Top ilis Four Fields. 



No. 1 No. 2 No. 3 No. 4 


Field, 

It will be seen from the above Graph that the pivxliu'tioii has increased for 
Fields Nos. 2 and 4, has r«*mained constant in h^eld No. .3 and a slight reduction 
has occurred in Field No. 1. The a V€»rage production for the year 19.S9 was 39.5 tons 
per acre, this being approximately 2 tons per acre in excess of that obtained for 
1938, and 9 tons above that obtained during the year 1937. Thf‘ production for 
the four fields in tons of green material for 1939 was relatively constant, being 
39, 39, 43 and 37 tons per acre for Fields Nos. 1-4 respectively, the highest pro- 
duction being obtained in Field No. 3, Phalaris tuhf'rosa. 

The production variations for the four fields for the period August-December 
inclusive for the four years, is given in the following Table 4. 

TABLE 4. 
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From the above Table it will be seen that the produetion from Fields Nos. 
1, 2 and 3 were the same for the period Auj^ust-December. There is a slight 
reduction in Field No. 4. The total production was slightly lower throughout 
that period of the year but Fields Nos. 2 and 4 showed a slight increase on the 
previous year. 

Graph 10. Three -Monthly Seasonal Yields for the four Fields. 



uinn. Winter. Spring. Sunnier. Autumn, Winter. Spring. Sumner. 
Season. Season. 


The following Table 5 gives the average three-monthly yields per acre for all 
plots for the four seasons of the year. 

TABLE o. 
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It will bt? seen from the above Table that the produr-tion for autumn last 
season was approximately the same as for 1937, and slightly below that of 1938. 
The winter production, however, showed a relatively serious decline in yield of 
green material in tons per acre. The s})ring production showed a slight increase, 
whereas the summer production showed quite a considerable increase aver the 
preceding years. 

Graph 10 gives the three-monthly yield per acre for the four Fields for the 
three years. 

The autumn production for all fields for 1939 showed a decrease o\er that 
obtained for the year 1938. In every case no winter production obtained, 

although during the previous two seasons a light tonnage was recorded. In Field 
No. 3, however, there was a decided increase in production for tlie spriiig months. 
AVilh the other three Fields the production was equivalent tf> that obtained dur- 
ing the previous thr<‘e years. In <*very case the sunmier production had increased 
considerably. The absence of winter production was due mainly to the excessively 
wet conditions prevailing during these months, and no vast increase in the spring 
production was due to the dry September. The greater summer production was 
due to the increase in growth obtained following watering. While full observations 
will not be eompleted until the end (»f this season, sonn* tentative conclusion.^ 
appear legitimate. They are given at the end of tliis article. 


J. Nku., Waroona'^. 

The objects of the experiment are I he same as those given for C. H. Henning, 
Hamel. 

Ferliliser : — A total ol* 6 cwt. of superphosphate ])er acre was api)lie(l in 
three applications of 2 cwts. each during January, May and Septemiu'r, the Jan- 
uary application being given just prior to watering. A similar rate of application 
was given during 19.38. Four applications totalling 702 lbs. were- giv’cn during 
1937 and 900 Ihs. plus 100 Ihs. sulphate of ammonia was given during 1930. 

Irrigation : — Duiing the year the Fields were irrigat(‘d tive times, January, 
February, March, November and December. The period between the waterings in 
No\ ember and December was 40 days and this length of lime between application 
of watering is being reflected in the production obtained from the fields during the 
earlier part of this season. Prior to the December watering the complete area was 
showing tile efi’ects of drought conditions. 

Renovation : — As the whole area was renovated with a Sun-prong during 1938, 
it was not deemed necessary that this operation be earned out again last season. 
However, the complete area was harrowed twice with a blade type of harrows. 
Topping was carried out only during January. 

Grazing : — The following Graph 11 gives the grazing days obtained from each 
Field for the years 1936-1939 inclusive. 

From this Graph it will be seen that the amount of grazing obtained 
during the months of January and March was lower than the preceding two years, 
but for February it was more than double that obtained during 1937 and 1938. 


*Full particulars with refen n?e to S5il, «ultivatlon, .sowing, etc, have been siirplied in the 
March, 1939, issue of this Journaf. 
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The May and July production was also greater than previously, but no grazing 
was obtained for the month of June. The December production was about half 
that of the previous years. 


Graph 11, Cow Grazing Daya per Acr«. 



(Jraph 1-. Average Grazing l^aya per month for the Three Years, 

1 |iri936 

y 1937 

U 1938 

■ 1939 



Ho, 1 Vo , 2 Wo. 3 * Vo . 5 


Field. 










March, 1940.] JOURNAL OP AORICrLTUHE, W.A. 


83 


The following Table 6 gives the carrying capacity of the whole area for the 
four years 1930-1939. 


TABLE 6. 


Year. 

Grazing 

Hours. 

Total Grazing 
Bays. 

Grazing Days 
per Acre. 

Cows per 
Acre. 

1936 

20,052 

2,619 

203 

1*80 

mi 

30,3 4 

3,798 

294*4 

1*24 

193 

29,891 

3,736 

285*8 

1*28 

If39 

30,073 

3,759 

320 

M4 


From this table it will he seen that the actual grazing obtaiiictl for the area w’as 
slightly better than for the three preceding years, being one cow to 1.14 acres. This 
was mainly due to the increased production obtained for the months F(*bruary, 
May, July, September and November. The excessively vret conditions during June 
were probably the cause of the absence of grazing for that month. The effect 
of heavy grazing during November may have been instrunjental in giving lower 
grazing figures for December. 

The various grass species in association with White Clover gave an average 
grazing days per month for the years 1936-1939 as shown in the preceding Graph 
12 . 


It will be seen from this graph that each si)ecies gave practically no varia- 
tion in the grazing days per month for the four seasons, this again being due to 
some extent to the svstem of grazing adopted bv the farmer (*ach year. 

Graph 13 shows the three-monthly seasonal grazing days for the five Fields 
for the four years. 

FiH)ni the following series of graphs grouped in Graph 13 it will be seen 
that the spring production was slightly above the average obtained for the pre- 
vious year. With Plots Nos, 1-3, how^ever, a decided increase has taken place 
over th<‘ average production during the spring months for all yeai*s. An increase 
in the winter production occurred on all plots with the exception*^ of Plot No. 1. 
Autumn production throughout remained fairly constant witli that obtained for 
the previous season. There was a serious decline in the summer production on 
all plots, with the exception of Plot No. 2, this being Paspalum and White Clover 
association. The results throughout probably were affected to some extent by 
the system of grazing w^hich was adopted by the farmer during the season. No 
definite inforipation could be obtained during the past two seasons as far as 
grazing was concerned. 

Yield of Green Material : — Graph 14 shows the yield of green material ob- 
tained per acre for the five Fields for the three years. 

From this Graph it will be seen that Field No. 2 only gave the same yield 
as the previous year. All the other fields gave much lower yields. The average 
production per acre for all fields for 1939 was 20.4 tons pt;r acre; for 1938 it 
was 23.9 tons, and for 1937, 18.9 tons. 
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March, 1940.] JOURNAL OF AdRICULTURE, W.A. 


85 


Graph 14. knnv^^ Broduction la tens for tbs Vow fields. 



fields. 

Th(‘ followinir Table 7 jrive-j the* i)rodu(*ti()n ])er acre for the three-monthly 
rvea^oiis of the years 1037-19J9. 

TABLE 7. 


Year. 

Autumn, 

1 Winter. 

Spring. 

Summer. 

1 

1930 

tons. 

tons. 

tons. 

1 

tons. 

1937 

r»'4 

20 

fi-4 

fi*8 

19.38 

5-4 

45 

S-2 

.3-8 

J939 

.3 0 


8-7 

11-8 


It will be seen from this table that the antumii ]iro<luetioii wa.s practically 
tlie same as the previous years. The winter production, however, was neo:li«:ibl<» 
for 1939, whereas durin» the pei iod 1937 it was 2 tons per acre, and 1938,4.5 ton>. 
The s]>!'ini»' i)roduction was equivalent to that of 19.38, but the summer production 
increased coi^iderablv, bein^ 11.8 tons as against O.S tons for 1937 and 5.8 tons 
for 1938. 

Graph 15 shows the tlnee-monthly yields for the ditferent seasons for each Field. 

As Avill be seen from this jrraph, va.stly increased production occurred diirinjr 
the summer on Plots Nos. 2 and 4, and a slight increase occurred on Plots Nos. 
3 and 5, whereas Plot No 1 showed approximately the same production. The most 
outstanding feature was the lack of winder production for all Plots during? 1939. 
Very little vanation occurred in the production during: the autumn and spring on 
all plots. 
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Tentative Conclusions : — The results from the forej'oiiiw; have shown that: — 

1. Rapid growing cover crops are definitely detrimental to the initial estab- 
lishment of White Clover, but not to paspaluni. If Couch Grass {Cynodon dac- 
tylon) is present at the time of seeding, more particularly in the spring months, 
heavy cover crops will definitely assist the spread of this grass to the deti^iment 
of the sown pastures. 

2. From the results obtained, rapid growing coN(‘r crops are not recom- 
mended when establishing permanent pastures under irrigation. 


3. Rates of sui>erphosphate up to 6 evvts. per acre are considered profitable, 
and at least 4-6 cwts. should be applied annually in 2 or 3 applications, the 
heavier rate (3-4 cwts. per acre) being applied in the autumn. Indications from 
the experiments being conducted show that summer application^, of supLM*phosj)hate 
just prior to irrigation are definitely profitable. 

4. Superphosphate and sulphate of ammonia mixtures can only be recom- 
mended in the initial stages of establishment, more particularly at the time of 
planting. 

5. Excessive and continuous grazing during the autumn and winter months 
seriously retaid the production of the pasture. 

6. It is not recommended that closer grazing periods tlian 26 days should be 
carried out. This ai>plies to the si)ring and summer months. During the autumn 
and winter, however, longer periods between grazing are necessary. 


7. Th<‘ following seed mixtures can be recommended for the irrigation areas: 


(a) 

(b) 


New areas where no irrigated [)asture existed previously — 
Paspalum dilatatum . . . . . . . . 8 lbs. per acre. 

New Zealand Certified White CMover . . . . 2 lbs. per acre. 


Where some irrigated pasture already existed — 
Certified Pertmnial Ryegrass 
Paspalum dilatatum 

New Zealand (’ertified White Clover . . 

or 

Certified Perennial Ryegrass 

Certified Akaroa C’oeksfoot 

New Zealand (^*rtified White Clover . . 


4 lbs. per acre. 
4 lbs. per acre. 
2 lbs. per acre. 

6 lbs. per acre. 
4 Ihs,. per acre. 
2 lbs. per acre. 


8. Plutlaris tuberosa and White Clover associate well nndiT irrigated condi- 
tions, providing rotational grazing is efficieiitly managed. A period of at lea.^t 
20 days in the flush season is reijuired betweem grazings. 


9. A mixture of Cocksfoot and White Clover is proving successful under 
existing conditions. It is now recommended that Cocksfoot could be added to 
Perennial Ryegrass and White Clover for the establLshment of an irrigated 
pysture. 


10. Perennial Ryegrass and Cocksfoot association with Paspalum and White 
Clover appears to assist in preventing matting of the pasture, thereby assisting 
in maintaining a relatively prolific, sward. 

11. Surface renovation i.s essential on Paspaluni pastures to maintain an 
adequate proportion of clover growth. Chain and pasture harrows should be u.sed 
annually during the winter months, to prevent rank growtli appearing in patches. 
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Blackberry Eradication. 

By H. Tarlton Phillips. 

INTRODIUTION. 

The use of chemicals for weed killing purposes has received considerable 
prominence and attention during the last few years, and the article by Mr. H. 
Tarlton Phillipps details his experiences with chemicals, particularly sodium arsenite, 
for treating blackberries on his Balingup property. 

It must be pointed out that the opinions expressed by Mr. Phillipps, in the course 
of his article, are his own personal o))inions and do not necessarily represent those 
of the Weeds ('ommittec. 

Experiments mainly carried out in New Zealand and the Eastern States have 
shown that sodium chlorate and arsenical compounds including sodium arsenite and 
arsenic pentoxide are, in general, the most effective chemical weed killers. Ore 
decided disadvantage of arsenical ])repa rations, is the danger of poisoning animals 
and this aspect has greatly reduced their use. Again sodium chlorate is inflammable, 
but certain ])roprietary lines have been mannfactured to assist in overcoming this 
defect. 

The Weeds ('ominittee appreciates the fact that chemicals will play their part 
in blackberry control, particularly on roadsides, but stresses the possibilities ot’ 
cultivation and pasture establishment associated with judicious management. Killing 
blackberries with sprays is naturally a costly process as not only must the cost of 
materials beincluded, but also that of plant and labour. 

Experiments organised by the Weeds ( oiiimittee at present in progress in the 
Bridgetown-Balingup district have been designed to compare the effects and costs of 
different concentrations of various chemicals and weed killing preparations, and also the 
results of certain cultural measures associated with pasture establishment. Included 
among the chemical applications is the sodium arsenite treatment found so effective 
by Mr. J^hillipps and detailed in this aiticle. 

In an article on Blackberry Eradication, which has recently appeared in the 
Press, it is stattHl that extensive experiments in Victoria have shown that black- 
berries cannot he eradicated by spraying alone, and that success can only be 
attained where spraying is used iu conjunction with cutting, cultivation, etc. 

Systematic spraying on my Balingup property, extending over the last three 
years, has demonstrated, beyond any possibility of doubt, that blackberries can 
be eradicated by spraying, combined with burning, with absolute certainty, and 
at a small cost, even when they are growing under the most favourable conditions. 

The explanation of this apparent anomaly is jirobably to be found in the 
fact that, in the blackberry infested di.stricts of the Eastern States, there is, in 
most ease.s, a comparatively heavy rainfall during the Spring and Summer 
months. This w^ould considerably increase spraying dilliculties and also the vigor 
of the plants, during the growing season. Whether this be the case or not, it 
may be taken that, under conditions existing in the South-West comer of West 
Australia siiraying is completely effective, provided that it is carried out .system- 
atically and at the proper times. 

The country dealt with here consisted of about a mile of flats, along the 
Balingup Brook, infested with blackberries throughout, including some brambles 
about fifteen feet in height, which covered individually considerable areas, in addi- 
tion to odd brambles growing on the hillsides and elsewhere. 

' The treatment applied consisted in cleaning up all titree and undergrowth 
along the brook, in order to give easy access to the brambles, which were then 
sprayed with a solution of Sodium Arsenite during the Spring and Summer 
months. In the ease of the larger brambles, it was only found possible to spray 
around the margins. This, however, provided sufficient dead wood to enable a 
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fairly good burn to be obtained in the Autumn. It is most necessary, when 
starting on a bramble for the first time, to get it cleaned off level with the ground 
as soon as possible, in order to facilitate spraying and reduce the amount of 
solution required to a minimum. 

In our spraying operations both Atlaeide and Sodium Arsenite have been 
used, and we have demonstrated that blackberries can be completcdy destroyed 
by either. The arsenical solution appears to have given slightly better results. 
It is very cheap, and brambles burn fiercely after its application. It is also 
poisonous and must be used with reasonable care. The cost of Atlaeide is pro- 
hibitive for extensive si)rayirig, though it may, in some cases, be u.sed advan- 
tageously ill conjunction with the arj-enic, as described later. 

Sodium Arsenite solution is prepared by mixing 1 lb. of White Arsenic 
(Arsenious Oxide) with V 2 lb. Caustic soda. The ‘^flaked’’ variety of the lattei 
is the most convenient. These amounts should be weighed and mixed dry. About 
an equal volume of water is then added and the mixture stirred. In about a 
minute it will boil violontlv, the solids being dissolved almost immedialely. When 
solution is almost (^implete, further water may be added to maki' up to four 
gallons. If too much water be added at first, the tcnipiuatun* will not become 
sulhciently high to cause boiling and it will take longer to make up the sohitioii. 

This mixture, viz. 1 11). Arsenic, ijj lb. Caustic Soda, and 4 gallons of water 
may be taken as the standard stnuigth solution, a^ recommended by the Agricul- 
tural Department for spraying purposes, or for killing tr(‘e^. We find that 
better results an* obtained by using one quarter of this strength. In addition 
tt> reducing the spraying costs, and also the danger of ])oisoning stock, the time 
reciuired to kill the blackberry is increased to about four or five days, alloying 
more time for the poison to be carried down to the roots. If hlackberri(*s are 
sj)rayed with this solution when the fruit is ripe, there is a definite risk that 
children might be poisoned as a result of eating the fruit within the next eoiii)le 
of davs, before the ])lant begins to die. 

Our S])ra34ng, throughout the whole of last season, was carried out *vith a 
bari’el >])raver, containing 40 gallons, carried in a cart and fitted with oO feet of 
iJich hose. 

This length of hose is a great eonveuieiiee and enables many bashes to be 
reached which otherwise would be out of range. A jet of the S])rav Pistol type, 
or one with a trigger relt*ase, fitted with a three foot extension, is to be recom- 
mended, Us it is c*s.sential that it should b(* po.ssible to turn off the jet in.stantly 
to avoid spraying the grass. There should be no leaks from the jet, for the 
same i*eason, also the .slight excess of Cau.stie Soda in the solution has n bad effect 
cm the hands, and rubber gloves may be worn with advantage. 

The solution reeoinmended consists of 2^^ lb>. Arsenic, lla lb. (km.stic So<la 
to 40 gallons of water. This gave excellent results provided that the work was 
done thoroughly with a good pressure, the rather weak solution iiiereasing the 
time of dying and thus left more time for the iioison to he carried down to tho 
roots. At jiresent prices the cost of materials is as follows: — 1 cwt. arsenic, 45s.; 
Mi cwt. caustic soda, 29s. 7d. ; Sales tax, Is. Od. ; railage to Balingup, 150 miles, 
8s. 3d. (No doubt exemption from sales tax could be obtained for this purpose). 
On these figures tho cost of the spraying solution would work out at Is. llVjd. per 
40 gallon cask. 

The methods adopted by us during the last throe years have varied some- 
what in the light of experience and will no doubt be subject to further modifica- 
tion. Pending further information, the procedure recommended may be followed 
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with abBoluie I'ertainfy of success, provided that it is can*ied out in its entirety 
and spraying: operations are carried out thoroughly and at the proper time. 

When a start is being made on an untreated bramble, the method adopted 
will vary according to whether or not it is too large to spray completely. As 
already mentioned, where this is not possible, the margins should be sprayed 
towards the end of summer in order that a good burn may be obtained in Autumn. 
Where it is possible to spray the whole bramble, we have obtained very good 
results by spraying for the first time about the end of October. A fairly* clean 
burn can then usually be obtained towards the end of November without burning the 
country. When the re-growth is about 1 foot or 18 inches in height, spray again. 
Repeat the process when the second re-growth is about the same height. Towards 
Autumn, there will probably bo a third re-growth. This will not be strong, and 
if it be not allowed to develop too much, there will be sufficient dry Blackberry 
to enable a very clean ljurii to be obtained, which will destroy the third re-growth. 

The ground will now remain virtually bare during the winter. By the follow- 
ing November a definitidy weak re-gi’owth will occur, but in most cases, anything 
from 50 per cent, to 75 per cent, of the original roots will he dead, and the 
grow’ing plants will be separated by considerable spaces. These should be sprayed 
as in the previous year, and agaiii burnt olf at the end of the season, if possible. 
Probably they will be too far apart. In the third year the bramble will be 
virtually dead, though a little spotting may be necessary. 

No general rule for sv)raying can be given, since individual brambles vary 
greatly in vitality. In some cases, one spraying will kill them, and in others it 
may take two or tweii three years. In no case should the re-growth ever be 
allowed to get more than 12 or 18 inches in height or to develop runners. It is 
useless to start on a bramble and to fail to spray at the correct time, .since the 
roots soon recover their original vigour, if spraying is negle(*ted. 

It might, at first sight, app(‘ar that the above treatment is a full time job. 
In practice, after the first .sjiraying and burn, the ainount of time and solution 
required are surprisingly small and a very large area can be covered at a smaH 
cost, both as regaids time and material. 

Sodium arsenite is poisonous to stock, if sprayed on grass. With care, this 
risk can be reduced to a minimum. Tlie writer has not had experience with sheep 
in this conneetiou. Cattle do not appear to eat sprayed brambles, though it is 
wise to keep them away for a few days after spraying, while the brambles arc 
dying. The ri.sk with large brambles appears to be very small. There i.s however, 
a slight risk in the ease of small ]dants a few inches across, growing in grass, 
since a considerable amount of .spray must go on the grass surrounding them. 

It has been showm that the amount of white a^.^enic necessary to kill a beast, 
varies from 225 to 700 grains. A solution of the strength recommended for 
blackberry sjirayirg contains 1 o-s. or 437 grains of arsenious oxide per gallon, and 
it will therefore be evident that it would be necessary for a large amount of 
sprayed grass to be eaten to produce lethal effects. 

The writer recently sprayed 115 smllings, from (> inches to 12 inches across, 
growing in green grass about 6 inches in height on an area of 270 square yards, 
with the above solution. All this gras.s w^as eaten by several head of cattle a few 
days later, without any symptoms of poisoning being apparent. At the same 
time, poisoning might possibly occur in certain cases. Since only 75 grains of 
arsenious oxide are necessary to poison a sheep, the risk in that case might be 
greater. It will be noted that the figures given refer to white arsenic and not to 
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sodium arsenite, the toxic effects of which may be somewhat different. They will 
however, serve to g^ive some idea as to the risk. 

Large areas of badly infested country may be temporarily fenced off, where 
this can conveniently be done. It should also be borne in mind that, after one 
or more sprayings and a burn, the sprayed area remains bare, apart from any 
re-growth of blackberries. When this occurs, the area may be safely sprayed 
with arsenic, grassy margins and small isolated plants being subsequently done 
with Atlicide, which is not poisonous. We have found this procedure satisfactory. 
Spraying carried out on the lines laid down, will be found successful in all eases. 

The blackberry grows mainly in temi^erate countries, being most trouble- 
some where summer rains are experienced or wheie soils are naturally moist 
during the warm season. 

The method of attack .should be to spray, as far as possible, and, at all 
costs prevent it from seeding, which can easily be done by burning. At present 
practically the only agent in the distribution of the seed is the Silver Eye, which 
does not appear to travel any great distance from its source of food, and in con- 
sequence, to distribute the seed over any great area. If, at any time, the Starling 
and Sparrow, both of which are numerous in South AustraliH, should obtain a 
footing in this State, the blackberry within a year or two might become universal 
throughout the South-We.st. Let us therefore deal with it while it can be done 
easily, and before it is too late. 

A curious and unexpected feature of this Arsenical Spray is that it does 
not appear to have any jiermanent ill-effect on the land. Areas of our Hats, wdiich, 
three years ago were so thickly covered with bramble^ that it w'as impossible to 
walk through them, are now densely coated w*ith Pa^pal^m, which attained an 
average height of about three feet la.st season, in si>ite of the land having been 
subject to numerous arsenical sprayings during the preceding tw^o or thiee yeaiN. 
Paspaluin and Kikuyu grass form an excellent iiwurance against re-infection 
w’ith blackberries, which appear to be unable to establish themselves on land well 
covered by these grasses. 

In conclusion 1 would again urge everybody to lake the pi'ohlem in hand, 
and at lea.st, to prevent any further seeding. In our own case, the position api)eared 
virtually hopele.ss, but in the space of thn»e yeaiN we were able in pi-actie.' to 
clear up half the property and get the remainder under complete control, wnth a 
very small expenditure of time and money and the eeitainty that, within a com- 
paratively short time, the last blackberry on the i)roperty will have been finally 
destroyed. 


Tubercle-Free Herds. 

The following herds have been declared free from tuberculosis in accordance 
with the requirements of the Scheme for the certifying of herds tubercle-free, and 
unless otherw’ise declared the certificate remains in force until the date showm in 
respect of each herd : — 


No. 

Owner. 

No. of Cattle 
Tested. 

1 Date of Kxpiry. 

1 

A. Groves, Toodyay and Wagerup 

187 

j D>40. 

aUt DeoemlK^r. 

2 

1 School of Agriculture, Narrogin 

' 38 

do. 
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COMMONWEALTH OF AUSTRALIA. 

Dissemination of Meteorological Information. 

Under the restrictions imposed by the Censorship on the broadcasting and 
casseminatiun of weather information, it was necessary to devise a system whereby 
reports and forecasts could be made available to pastoralists and others for whom 
they are an economic necessity. Arrangements were effected at the Central Admin- 
istration and at Divisional otlices of the Commonwealth Meteorological Branch 
for the issue of district forecasts for country areas throughout each State to be 
furnished to all telegi’aphie offices at 12 noon daily. Although the restrictions 
have recently been lifted the service is still in force and interested parties desiring 
the forecasts for a district are advised to apply by telephone or reply- paid tele- 
gram to their local postmaster, or, if more convenient, to the Weather Bureau, 
Perth, Telephone.s Nos. B4r)99 nr B4990. The information is also displayed on 
Post Office notice boards. 


Butter: Its Composition and Deterioration. 

H. H. Krktchmar, Dairy Bacteriologist. 

SYNOPSIS. 

In the following paper an att<*mpt has been made to survey the present 
state of knowledge concerning the composition of butter and the course of its 
deterioration. It will not be jmssible to present the whole of this material in 
the present issue of the Journal ; the paper will be completed in the ne.xt issue. 

Because of their fairly general use in research work the tirst section dis- 
cusses the present methods of grading butter. The difficulties of grading the 
material by the senses of taste and smell are e\i>lained and possible methods 
of more scientitic value are considered. 

Since salt an<l acidity affect the flavour of butter, the next two sections of 
the paper deal with this matter. As a logical deduction the writer shows that 
some of the experiments mentioned in the literature, and later (pioted, are 
unsound because this aspect of the problem has been neglected; in other words, 
more than the one factor being specially studied has influenced the experiments, 
and these other factors, salt and acidity, have a definite influence upon flavour. 

The influence of various controllable factors upon the deterioration of butter 
is next discussed. Data is quoted to .show the effect of acidity upon keeping 
quality when the material is held in cold storage, and also w-hen the material 
is held at room temperatures. The two sets of data, taken conjointly, indicate 
that the acidity for best keeping quality is independent of storage conditions. 
The acidity for optimum keeping quality is pH 6.7 — 6.9. 

Data is quoted to show the effect of copper and iron impurities in acceler- 
ating the rate of decomposition. The probable influence of acidity in con- 
trolling the effect of these substances is mentioned. 
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The effect of the temperature of storage on the rate of deterioration is next 
considered. Data is quoted to show that when factors which cause decomposi- 
tion are operating, small changes of temperature, even when such temperatures 
are low, caused marked increases in the rate of deterioration. 

A section dealing with the gas content of butter shows that 100 gms. butter 
contains about 4-5 ccs. of gas. The writer has given a simple calculation to 
show that the greater part of this gas is not dissolved in the serum but is 
dispersed throughout the mass of the butter as small gas bubbles. Because of 
its fine state of division the gas presents a very large surface of contact with 
the butterfat, an ideal condition to cause oxidation of the fat when the gas con- 
tains oxygen. In the following section data is quoted to show that at 0®F. 
little oxygen is absorbed, but, at 32®F. oxygen is absorbed comparatively rapidly. 

A section is devoted to the composition of butterfat. It is shown that the 
composition is variable, being influenced by the seasons and the feeding of the 
animals. A particularly important analytical constant of the fat is the iodine 
value, for this gives a measure of th(‘ tH‘rcentage of unsaturated materials 
present, materials which are readily oxidised and which, because of their low’ 
melting-jioint cause softness of the butter. The Reichai't-Meissl value is also 
of some importance as a measure of material influencing the hardness of fat, 
and is a measure of those substances which, u]H)n hj^drolysis, may give rise to 
substances having objectionable odours and flavours. The (luestion of the odours 
of the loAver fatty acids is discussed. 

The ])roblem of butterfat oxidation is considered from various aspects. In 
the first })la(*o the writer has noted that probably no experiments have been 
made on the oxidation of pure butterfat. When other materials are present 
with the glycerides, as is tlie case with the fat phase as usually obtained from 
butter, and more particularly when butter itself, or milk is being examined, 
some of these materials are oxidised, or partially oxidised, in preference to the 
glycerides. The course of the oxidation is probably different in butter to that in 
the sei)arated fat phase, and (juite likely ditfers at elevated and at low temper- 
atures. 

Ihe nature ot the oxidation change is indicated and the aromas and flavours 
of oxidation ])roducts consideied. Many of the chief oxidation products have 
marked odoui-s. The odour of rancidity is certainly not due to butyric acid but is 
|verhaps due to heptylic aldehyde. The ^‘oxidised flavour” of milk is probably due 
to a lecithin decomposition product. 

I?cferenc(' is made to the substau(e res[)onsiblc for the development of the 
pink colour in the Kreis test tor rancidity. The substance responsible for the odour 
of rancidity is not the same substance as causes the development of the colour in 
the Kreis test. 

In the next section data is quoted to show the extent of the correlation between 
the analytical figures for the extent of fat oxidation and the fall in grade. 
The writer notes that deterioration of butter is not due to any one factor but to a 
number of factors. Consecjuently, all that can be expected regarding any analytical 
data for particular types of decomposition is that, when a particular type has 
proceeded to a certain extent, as measured by the analytical method, the grade must 
be below a certain level. Samples in which the type of decomposition being inves- 
tigated has not proceeded to the extent expected to bring the mati'rial into the 
grade noted, have dropped into that grade because of other types of decomposition. 

In the section devoted to the influence of various factors upon the rate of 
oxidation it is shown that acidity of the butter serum, the presence of copper and 
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iron contaminants, and exposure to light are particularly important. Kxjmsure to 
light is probably an essential factor in the development of rancidity. This section 
is concluded with a discussion of the various protective wi’apping materials. 

Passing on to the next class of substances the (lecomi)osition of which gives 
ri:e to undesirable products, the composition of the proteins, casein and laetalbumin, 
so far as known, is given. The writer points out that hydrolysis alone produces 
material undesirable from the standpoint of Havour. The conditions governing 
the further breakdown of the proteins arc discussed. It is shown that, neglecting 
feed taints, the quality of cream for buttermaking may probably be as‘<essed on the 
percentage breakdown of the protein matter into amino-acids. 

The important phospholipid fraction is diseu«s*d in the next section. The 
writer points out how this substance is probably responsible for the stabilisation of 
the milk emulsion, an assumption which explains well a number of facts conc<*rning 
butter and its deterioration. Work which shows that lecithin decompo'^ition is pro- 
bably the main cause of the development of fisliy odours in butter is reviewed. 
Other probable causes of fishy defects noted in the literature are the absorption of 
fishy odours from other materials stored near the butter, and, in the cas(‘ of milk, 
the excretion of trimethylamine oxide in the milk by eows fed on beet Avaste. Th » 
writer shows that a series of observations noted in the literature lead to the con 
elusion that feeding linseed cake may also cause the defect in butter. 

Experiments connected with the factors coneorned in th<‘ development of 
fishiness are noted in detail. It is noted that salt and acidity, in the absence of 
other factors, do not cause fishiness. This is important because of the effect of salt, 
noted later, in restraining microbial growth. The n(‘ceRsary agents for th(‘ develop- 
ment of fishiness apjH'ar to be oxidation promoters such as metal contaminants or 
microbial enzymes. In the presence of such factors, salt and acidity accelerate the 
appearance of the defect. 

The second part of the pai)er deals mainly with the role of microbiological 
agents in causing deterioration. The initial section discusses the limitations of the 
various methods used for examination. Later it is pointed out that, taking into con- 
sideration all the conditions of the experiments, but little reliable data is available 
regarding the Teffect of any single controlling factor on the growth of any on« type 
of organism. 

In the section dealing with the growth of moulds in butter, the data quoted 
indicates that a very considerable controlling influence is exerted by salt. Tempera- 
ture, humidity and the degree of exposure to air are important growth-controlling 
factors. 

Salt also exeils a considerable controlling influence on the growth of bacteria 
in butter. The available evidence indicates that the eoncentratioii of the «alt in the 
serum should not be allowed to fall below about equivalent to l.T^r salt 

in butter containing 16% moisture. Consistent with the finding that salt inhibits 
the growth of bacteria in butter when the temperature is favourable for growth 
(as is usually the case after sale) is the finding that salt increases the keeping 
quality of butter in these circumstances. 

A limited correlation has been noted by various workei’s bet>\een the mio’o- 
scopical picture and the keeping quality of butter at temperatures near room 
temperature. 

The writer has not noted any work which indicates any correlation bctAveeii 
bacterial types, determined by plating methods, and keeping epiality. In view of 
the fact that the nature of the odour of all the lower fatty acids is still doubtful, 
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and most likely not pronounced in the case of any of the substances, the writer 
would draw attention to the fact that this problem needs investigation before any 
work is continued with the lipolytic organisms. In view of the fact, which he 
has pointed out earlier in the paper, that hydrolysis of the proteins certainly gives 
rise to at least one substance with a strong flavour, proteolytic species are im- 
portant. However, proposed tests for proteolytic species afford no indication as to 
whether degradation further than hydrolysis will be produced by the species and 
thus give no indication regarding the extent to which proteolytic species are un- 
desirable. 

The writer has also drawn attention to the iact that the pro]>oscd tests for un- 
desirable s])ecies are unsatisfactory in that they give no evidence of the numbers of 
organisms capable of glowing in the conditions obtaining in butter. 

The data published indicates that salt has a marked controlling eflect on the 
growth of yeasts in butter, but the evidence available is insufficient to indicate 
whether this type of organism is of importance in causing deterioration. 

BUTTER GRADING. 

Any person with scientifle training reading through the literature will realise 
that the number of grae’e points assigned to a sample of butter is, with the present 
system^ of grading, dependent upon a number of (luile unconnected factors. 
Consequently, such systems of grading form unreliable methods for the study 
of any one jiarticular type of deterioration, us consider the system used 
locally: 1(H) jioints are allowed for the perfect sample of butter. Of these points 
50 are allotted for flavour and aroma, 30 for body and texture, and 20 for con- 
dition, which term includes colour, salting, packing and package. 

SamiiltH graded 93 to 100 points inclusive are choice grade butter — 90 to 92 
inclusive are first grade — 8() to H9 inclusive are second grade, and 83 to 85 in- 
clusive are pastry grade. In other words, although 100 points are allotted for 
scoring purposes, not more than 20 are utilised to cover all grades. 

The alteration in grade due to ilavour and aroma defects is as follows: 
Butter I’crfeetly neutral in flavour and aroma or possessing no undesirable flavour 
and aroma is classed as choice grade. Samples with a slight volatile feed taint 
are also included in choice grade, as this defect is said, in general, to pass off 
on keeping. With more detinite feed taint, or slightly unclean or metallic flavour 
the butter is classed first grade. An increased intensity of the defects puts the 
blitter in second grade. Advanced defects ])lace the butter in the pastry grade. 

The senses of colour-vision, taste and smell differ in acuity from one indi- 
vidual to another, and in the same individual from one time to another. In 
the section of this paper dealing with the effeel of salt upon flavour is a table 
which illustrates how even experienced butter judges differ in their opinions. 
In this particular table it will be noted that judge No. 2 detected a fishy flavour 
in 15 samples whereas judge No. 5 noted the defect in only 7 of the same batch 
of samples. In consequence of the variation in the senses, defects noted by 
them form very i>oor criteria by which to judge the nature and extent of any 
change in dairy products. Undoubtedly, the general concensus of opinion 
resulting from the use of these senses must form the criteria by which the 
desirability or otherwise of a given change in any food product is judged. How- 
evejr, as these sensory impressions are not, in our present state of knowledge, 
RH^eptible of measurement, it is much more desirable for scientific purposes 
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to measure chemical changes which, in many cases, we can measure with a fair 
degree of accuracy and, in addition, obtain a general opinion regarding the 
effects produced on the senses by such changes which have proceeded to varying 
extents, the variation being measured by the chemical method. 

The senses of taste and smell are often fallible in their judgment for 
the simple reason that many substances taste or smell similarly. Sugar, 
saccharin and lead acetate are all sweet, yet they have no chemical similarity. 
Again, substances similar chemically may have quite different odours; for 
example formaldehyde, HCHO, and acetaldehyde, CH«CHO, or anisaldehyde, 

OH (1) 

(Vl 4 *. OUH, (1). and vanillin, U.Hg i OCH, (2) 

CHO (4) CHO (4) 

In some cases, substances which have tirst been considered to possess a 
typical smell, have later been shown to possess no smell, the smell originally 
associated with the substances being actually due to minute traces of impurity. 
A well-known case is the mousy smell associated with acetamide as it is usually 
obtained. 

Probably the greatest difficulty associated with judgment dependent upon 
taste and smell is occasioned by the fact that substances present in only minute 
quantities may be involved; in fact, when present in large quantities substances 
often produce entirely different sensations to those which they produce when 
present in small concentrations. 

A survey of the literature makes it evident that many of the changes caus- 
ing deterioration of butter may be studied, to some extent at least, by accurate 
chemical methods. 

A number of workers have attempted to correlate the grade of butter and/or 
cream with various products of decomposition. In general, these studies have not 
been productive of very satisfactory results. This is only to be expected, because 
the fall in grade of butter is not due to any one type of decomposition but to a 
number of frequently unconnected factors. What is to be expected, however, i^ 
that when any type of decomposition has proceeded beyond a certain point there 
will be a notable fall in grade. In the cases of the main types of decomposition, 
such as protein hydrolysis and fat oxidation, it will be shown in the following 
pages that the changes may be followed chemically, and that chctoiical evidence 
gives satisfactory indications as to whether or not further decomposition in a par- 
ticular manner will cause marked changes of grade. 


THE EFFECT OF SALT ON THE FLAVOUR OF BUTTER. 

When the effect of salt upon the keeping quality of butter is studied a further 
effect of salt should also be taken into consideration. This is the effect of salt 
upon flavour. As the cook and the epicure well recognise, salt heightens the flavour 
of most food. Butter is no exception to this generalisation. Hunziker says (4) 
“Yet it is a fact that salt possesses the tendency of hiding or destroying the delicate 
flavour and aroma and of intensifying objectionable flavours. Butter with a high 
salt content (above 3 per cent) usually lacks the fine and delicate flavour which jis 
characteristic of prize-winning butter. Nor does high salt content cover up bad 
flavours as is popularly believed, such flavours are made more prominent by the 
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salty taste. The salt does not hide them and gives the butter a disagreeable coarse 
character. In fact, butter made from second grade cream is more palatable and 
sells to better advantage when not salted at aJL” 

The effect of salt in bringing out the flavour of butter is well shown by the 
following data taken from a paper by Washburn & Dahlberg (5) : — 


(‘hum No. 

Salt. 

Score. 

Judge’s Comments. 



0/ 

/o 



•> 

/ 

0 

93 -OO 

Good. 


\ 

1-72 

93*2.5 

Will not go fishy. 


/ 

0 

91*00 

Ciood. 


i 

207 

91*2.5 

Tendency to fishy. 

" { 

0 

94 *20 


2-41 

94 00 



f 

0 

91*7.5 

Dry. 

1 

\ 

2-51 

90*7.5 

Tendency to fislty. 


/ 

0 

92*50 

Good. 

4 

\ 

27 

92 *.50 

Good. 

= { 

0 

95*00 

Extra fine aroma. 

:i-79 

92*75 



Half of the butter of each churning was salted and worked, and the other half 
worked unsalted. 


It will be noted that in the case of churnings 3, 6 and 4, where the score of the 
unsalted butter is high, the score of the salted butter is practically identical. In the 
case of churning No. 1, where the score of the unsalted butter is lower, the salt has 
apparently brought out the undesirable odour and flavour. In the case of churning 
No. 2, the salt has brought out a suspicion of an off-odour and flavour. The salting 
was lighter than in the case of churning No. 1. As regards churning No. 5, the 
very high percentage of salt may have spoilt the odour and flavour or, what is more 
likely, have brought out a slight taint. Washburn and Dahlberg have not noted the 
effect of salt in enhancing flavour and odour in butter. 

Whilst experimenting with the effect produced on odour and flavour by the 
addition of various substances to butter, Supplee noted that, in general, flavour 
and odour defects were more noticeable in the salted portion of a sample than in 
the unsalted portion (6). He said: — ‘^The greater number of positive comments 
from the salted butter is also worthy of note, and, from what is generally known 
regarding the occurrence of the fishy flavour in such butter, it might tend to 
8ti*engthen the trimethylamine theory of this flavour." The following table is 
selected from Supplee’s paper because the experiments were made with butter 
having a lower acidity than in any other series reported, and further, the sub- 
stances were added directly to the butter. 






March, 1940.1 


JOURNAL OF AGRICULTURE, W.A. 


99 


EFFECT ON THE FLAVOUR OF BUTTER MADE FROM PASTEURISED SWEET CREAM 
WITH 016 PER CENT ACID OF WORKING TRIMETHYLAMINE AND FATTY ACIDS 
DIRECTLY INTO THE BUTTER AT THE RATE OF 85 PARTS PER MILLION. 


Sample. 


Material Added. 


Cumments by Judges. 


No. 1. 

No. 2. 

No. 3. 

No. 4. 

No. 5. 

No.' 6. 

Fishy 

Fishy 

Fishy 

Fishy 

... 

Fishy 

Fishy 

Fishy 




Fishy 

Fishy 

Fishy 

Fishy 

Fishy 


Fishy 

Fishv 



Fishy 

Fishy 

Fishy 

Fishy 

Fishy 

Fishy 

Fishy 


Fishy 




Fishy 

Fishy 

Fishy 




... 


Fishy 




Fishy 


Fishv 


Fishy 


Fishy 


Oily 

Fishy 

Fishv 

Fishy 

Fishy 

Fishy 

Fishy 

Fishy 

Fishy 

Fishy 

Fishy 


Fishy 

Fishy 

Fishy 



Fishy 

Fishy 



Fishy 



Fishy 

Fishv 

Fishy 



Fishy 


Fishy 

Fishy 


... 

Fishy 

Fishy 


Fishy 

Fishy 

Fishy 



... 


Fishy 






Fishy 

... 





Fishy 

... 


... 




Fishy 


Oilv 




... 

Oiiy 

Oily 







ES 

E 

lES 

IE 

2ES 

2E 

.SES 

3E 

4ES 

4E 

.5E8 

r»E 

OKS 

6E 

7ES 

7E 

8ES 

8E 

OES 

OE 

lOES 

lOE 

IIES' 

HE 

12ES ' 

12E 


Nothing 

Nothing 

Trimethylamine ... 
TrimethylamineJaotatt* 
Trimethylamine* butyrate « 
Trimothy lamine-olea te 

Trimcthylaminestoarate 

Trimethylamine and sol- 
uble fatty acids “ 

Trimethylamine and in- 
soluble fatty acids ^ 

Lactic acid 
Butyric acid 

Oleic acid 

Soluble fatty acids 
Insoluble fatty acids 


(S following sample number indicates salted butter.) 

The above table brings out very well the difference in the reactions of various 
judges to the .same sample of butter. Whereas judge No. 2 noted a fishy defect in 
the case of 15 samples, judge No. 5 noted the defect in only 7 of the same samples. 


THE EFFECT OF HYDROGEN-ION CONCENTRATION ON THE 
FLAVOUR OF BUTTER. 

The effect of acidity upon the flavour of butter is mentioiUMl by llunziker in 

his work *^The Butter Industi^’^ (4). Hunziker says: the delicate flavour 

and aroma characteristic of good butter are intimately related to the acids in the 
cream. When neutralising to a point sufficiently low to destroy practically all the 
acid, the delicate butter flavour usually also suffers and the resulting butter is flat 
and tasteless.” 

HunzikeFs observation of the effect of neutralisation affecting the flavour is 
certainly correct, but, by destruction of the acid he obviously means neutralisation 
of the acid, and, in view of the facts that the desirable aroma of fine quality butter 
is generally considered to be due to the substance diacetyl and that the lower fatty 
acids are generally considered to have undesirable aromas, his implication that the 
desirable aroma is bound up with the presence of free acids seems open to question. 
The question of the aroma of the free fatty acids will be discussed later. 
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The following table, showing groups of samples arranged in order of 
hydrogen-ion concentration with the corresponding flavour scores, was reported 
by Gilmour (7). 


pH Value of IJiittcr in 

the Gi*onp. 

No. of 
Sampler. 

Average pH 
Value of 
Group. 

Variation of 
Individual 
Flavour 
Scores in 
Group. 

Average 
Flavour 
Score of 
Group. 

7 ’40 and over 



58 

7*47 

168~-172 

170-62 

7*30 

and under 7*40 



61 

7-32 

16.5—174 

170*51 

7-20 

» 7*30 



118 

7-22 

165--173 

170*30 

710 

„ 7*20 



130 

713 

159—174 

170*05 

7-00 

» ,* 710 



156 

7 02 

164—173 

170*08 

0-90 

„ 7 00 



184 

6‘93 

159—172 

170*07 

6-80 

„ „ 6-90 



165 

6-83 

162—173 

169*79 

0-70 

„ ,* 0-80 



142 

6-72 

158—174 

169*54 

0-60 

*, 0-70 



133 

6-63 

159—172 

169*26 

fl-50 

6*60 



74 

6-53 

169— 172 

168*77 

«*40 

„ 0-50 



39 

6-43 

148—172 

167*08 

<6*40 




32 

6*20 

159—171 

167*16 


Gilmour commented on the above results in his summary as follows: ‘^On 
correlating the pll values and the flavour scores, it was found that there was a 
decided tendency for the flavour score to diminish as the acidity increased — i.c., as 
the pH value decreased.” 

The writer has noted a similar tendency in the case of West Australian but- 
ters (8). The following table is taken from his paper: — 


Grade initially. 


pH N'alueH. 



93 

92 

91 

90. 




0 / 

/o 

% 

0 / 

/o 

0 / 

/o 

>7*2 ... 



33*3 

13*9 


3*8 

71~7-2 ... 



20*8 

2*8 

6*2 

... 

7-0— 7-1 ... 



8*3 

5*5 

8*6 

6*8 

6 . 9 — 70 ... 



12*5 

8*3 

6*2 

9*6 

0 . 8 -^. 9 ... 




8*3 

11*1 

11*6 

6 . 7 — 6-8 ... 




16*6 

16*0 

32*7 

<6*7 



25*0 

44*4 

1 51*9 

36*6 


From these results the writer concluded: there is quite a marked 

correlation between the initial flavour score and the pH values, the butters with 
tha higher flavour scores being generally less acid than those with lower flavour 
scores. 


‘^Two points should be noted in this connection: — 

(i) Is the selection of these nearly neutral, or even slightly alkaline butters 

due to the training of the graders to prefer this type? or, 

(ii) Have they been chosen as the best quality material because, in neutral 

^ materials, as contrasted with acid materials, any off-flavours would 

not be sufficiently noticeable to command attention? .... 

t-< ‘‘The possibility of undesirable odours and flavours being present but masked 
because of the neutral condition of the material deserves investigation*” 
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THE EFFECT OF HYDROGEN-ION CONC^EKTRATION ON THE KEEPING 

QUALITY OF BUTTER. 

Of all the factors studied, hydrogen-ion concentration appears to have the 
greatest influence on the keeping quality of butter. i 

Arup & Gilmour noted the controlling influence of hydrogen-ion concen- 
tration upon the keeping quality of butter (9). ^ ^ Altogether, out of thg 72 

boxes stored only 12 depreciated in flavour liy more than 2 points; of these 10 
had pH below 6.7, one had pH 6.7 and one had a pH above 6.7. Further, out 
of the 72 boxes only four fell below export quality, and all these had low pH 
values. Remembering that but one-third of the butters had pH values below 
6.7, the number with low pll that depreciated aijpreciably in flavour was out of 
all proportion to the depreciation of those with high pH. In agreement with 
this is the well-known fact that starter butters do not store so well as those 
made from fresh cream. Tliis is possibly merely a more exaggerated case than 
the present one of pH difference. 

‘^The conclusion arrived at is that when butter is to bo cold stored, only lots 
of high pH should be selected.’^ 

Loftus and Hills et alia in their study of the factors affecting the keeping 
quality of butter noted the effect of hydrogeiyon concentration (10). ^‘With the ex- 
ception of the erratic result for the one butter in the pH range 5.0 — 5.5 there is a 
distinct association between ])H and change of grade. Sixty-five samples were 
examined. The samples were stored at 12® F. for three months. 

The writer examined the influence of hydrogen-ion concentration on the 
keeping quality of 236 churnings ot butter made commercially and stored in a 
commercial cold store during the 1937-38 storage season (8). In storage the 
temperature was maintained around ]0®F. The storage time varied from six 
to fifteen wrecks, the greater number of samples being stored from eight to eleven 
weeks. The fallowing table shows the ]a»rcentage of samples in each pH range 
which fell a given number of points in score: — 


pH \’alucs. 

Fall in _ _ 


Grade 
(pfH ). 


6i- 

U-3- 

0 - 1- 

05 

00- 

0-7- 

0*8- 

0*9 

70 

7 1- 

>7-2 


n*3 

U-4 


00 

0-7 

0-8 

0-9 

7-0 


7-2 


3 ... 

50-0 



00 

3 7 

30 


4-0 



7-1 

71 

2J ... 












14-3 

2 


li-.-i 

20-0 

10-0 

14-8 

10 7 

20 


20-3 

1.5-4 

42-9 

.35-7 

H Z 


I2r, 1 



111 

30 

.5 1 

40 




21-4 

1 


2;>() 

20*() 

.33 3 

18 5 

39 3 

41 0 

20 0 ; 

31-0 

30-8 

21 *4 

21-4 

i ... 


37 

40 0 

200 

33 3 

2,5 0 

2 0 

44 0 1 

10-5 

:i8-.5 

14-3 


0 



20 0 

23*3 I 

18 ,■) 

17-9 

48-7 

28-0 

31 0 

1.5-4 

14-3 


Average 

fall 


1-2 

0-S 

1 

0*9 

0-9 

00 

(»•.') 

0-0 

0-9 

0-8 

1-4 

1-8 


NOTE: Owing to the very small number of samples which had a pH value 
of 6.2 or lower, no great importance should be attached to the figures in the 
first column of the table. 


The writer concluded: ^‘There is a marked correlation between the keeping 
(juality in cold store and pH values. The optimum acidity for keeping quality is 
about pH 6.7 — 6.9.'^ The results tabulated above are shown graphically on page 
102. The butter is classed according to the number of grade points by which it 
deteriorated. 
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The writer made similar tests during the 1938-39 storage season, selecting 
for examination the samples which just fell in the first grade class, i.e. 91 score. 
The results obtained amply verified the above findings, the samples within the 
pH range of 6.7 — 6.9 again showing best keeping quality. 

Similar findings to those of the writer are mentioned in America by Parsons 
(11). Five thousand samples of butter kept at 70®F. for eight days only lost 
on an average 1 point in score when the pH value of the fresh butter was 6.6 to 
7.0, and 0.5 point when the pH value was 6.7. 

It is very interesting to compare the miter’s results with those reported 
by Parsons. The writer’s experiment was made with butter samples held in 
cold store. Parsons reports that his samples were stored at 70®F. As the pH 
value for optimum keeping quality was the same in both experiments, this indi- 
cates that it is iiidependciit of the temperature of storage. 


GRAPH SHOWIN(J COKRELATIOK BETWEEN pH VALUES AND 
KEEPING QUALITY. 



THE EFFECT OF IKON AND COPPER ON THE KEEPING QUALITY 

OF BUTTER. 

Owing to the fact that milk contains copper and iron in traces, one would 
expect traces of these metals in even the best quality butter. Williams gives the 
following data (12). 

Superfine butter — Copper 0.2 — 0.25 p.p.m. 

Iron 0.5 — 1.00 p.p.m. 

Second Grade — Copper nonnal. 

Iron 1.2 — ^1.7 p.p.m. 
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Carefully designed experiments were made by Rogers et alia to determine 
the effect of iron on the keeping quality of butter (13). The butter samples were 
made from pasteurised ripened cream which had been carefully selected as having 
come in contact with no vessels except such as were well tinned. In each test 
the cream was divided into two portions after pasteurisation and to one portion 
ferrous sulphate or lactate was added. During the butter-making process care 
was taken to avoid contact of the materials with iron. The butters were worked 
the same amount, salted the same, and washed with the same amount of water 
and the same number of revolutions in the wash water. The samples were stored 
packed in glass jars with glass tops. 

Unfortunately, the acidity of all the samples was too high for the butters 
to possess good keeping quality and marked deterioration took place in all eases. 
However, in every instance, on first scoring, the butters to which iron had been 
added scored lower than their controls. The same observation was noted in most 
cases on the second and third scoring, the most noticeable feature being that the 
butters to which iron had been added showed a much faster deterioration than 
the control butters. 

The same workers cariied out experiments to determine the effect of copper 
on the keeping quality (13). The same reiparks as for the iron experiments are 
applicable. 

Davies re]H)rts analytical data for the copper and iron content of various 
samples of Australian and New Zealand butter, together with remarks on the 
flavour (14). The following data is taken from his paper: — 


Source and 
No. of 
Sample. 

Cu Content 
(p.p.m.). 

Fe Content 
(p.p.m.). 

Acidity 

(mis. 

N/i/ J(X) gms.) 

Remarks. 

N.Z. 1 

9-30 



Fishy, quickly foUowed by 





tallowincHH (whey butter). 

2 

1 40 


1 77 

No taint. 


200 


9 JO 

Slightly fishy. 

4 

1-20 

... 


No taint. 

A. 1 

1-60 


308 

No taint. 

»> 

2(H) 

6-60 

0-93 

Fishy. 


0-90 

5-50 

1-42 

Fishy. 

4 

2*20 

2-50 

114 

Fishy. 


1-70 

3-80 

1-32 

No taint. 

a 

3-20 

1-70 

3-45 

Fishy. 

7 

2*30 

1-30 

2-48 

Fishy. 

8 

Trace 

300 

7-90 

Acid and off flavour. 

9 

Trace 

2-40 

800 

Acid and off flavour. 

10 

1-30 

1-90 




11 

1*80 

1-80 



Good samples of Australian 

12 

1-30 

MO 


> 

butter. 

13 

1-64 

2 .30 




14 

1-60 

1-60 




15 

3*60 

2-20 


Fishy. 

16 

200 

0-90 


Slightly fishy. 

17 

2-40 

2-40 


Fishy. 


In the above table it will be noted that no sample having a copper content 
under 1.8 p.p.ra. showed defects providing that the other factors controlling de- 
terioration were satisfactory. All samples having 2.0 p.p.m. or more of copper 
showed defects. It will also be noted that one sample containing 3.80 p.p.m. of 
iron, the other factors controlling deterioration being satisfactory, showed no 
defects, but a sample containing 5.50 p.p.m. of iron deteriorated. 




104 


JOURNAL OF AGRICULTURE, W.A, [MAitoir, 1040. 


Loftus Hills et alia report the following data (10) : 


Copper 

(p.p.m.). 

Change of 

Grade 

(points). 

pH, 

0*36 

1 

6*9 

0*36 

0 

6*4 

0*38 

0 

6*3 

0*38 

—1 

6*4 

0*42 

1 

6*4 

0*48 

0 

7*6 

0*48 

—1 

6*7 

0*60 

—1 

6*3 

0*52 

—1 

6*2 

0*62 

—2 

6*4 

0*66 

—1 

7*0 

0*68 

~~24 

6*6 


The workers remark that the above table “is suggestive in that it indicates 
that the combined effect of acidity and copper content may be important in re- 
lation to keeping quality.^’ 

One point which has been brought forward certainly deserves attention; i.e. 
will the copper and( iron exert little or no controlling effect on the rate of de- 
terioration provided the acidity of the sample is correctly adjusted, or, will they 
have a controlling influence irrespective of the acidity? It is to be expected that 
because the acidity will influence the solubility of the metals, adjustment of the 
acidity will largely control their influence. 


THE EFFECT OF TEMPERATURE UPON THE KEEPING QUALITY 

OP BUTTER. 

When conditions in the butter are suitable for decomposition, the tempera- 
ture of storage exerts a marked effect upon the rate of deterioration. The fol- 
lowing data, taken from the woik of Rogei*s et alia, shows this very markedly. 
(74). 

AVERAGE DETERIORATION OF BUTTER AFTER STORAGE AT VARIOUS 

TEMPERATURES. 


Points lost after storage at — 


Kind of Butter. 



F. 

10*^ F. 

20° F. 

Raw Cream Butter — 




Creamery A 

5*0 

5*3 

6*8 

Creamery D 

1*7 

4*1 

3*3 

All Samples 

Pasteurised Ripened Cream — 

3*2 

4*6 

4*8 

Creamery B 

2*2 

3*0 

5*1 

Creamery E 

1*7 

3*6 

4*0 

AL Samples 

Pasteurised Unripened Cream — 

20 

3*3 

4*6 

Creamery C 

*6 

1*0 

1*5 

Creamery D 

•4 

1*0 

1*6 

All Samples 

•5 

1*0 

1*6 


The above table indicates that, when factors which cause deterioration of 
•butter are present, the lower the temperature of storage the slower the rate of 
deterioration. 
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When careful attention is paid to the exclusion of factors causing deteriora- 
tion, the amount of deterioration may be negligible with storage temperatures 
as high as at least 10®F. The writer’s work, previously mentioned, indicates that, 
with the pH adjusted between 6.7 and 6.9, over 90% of the samples may be ex- 
pected to deteriorate by only 1 point or less during ten weeks cold storage at 
lO^F. (8). 

THE (iAS-CONTENT OP BFTTER. 

Russel and Hastings stale that ‘^Butter contains ten per cent of air in the 
form of minute bubbles (4-4). 

Rogers et alia examined the air enclosed in canned butter As it seems 

highly jirobable that a iiortion of the gas obtained from the cans may not have 
been actually contained in the butter, the results of these workers will not be 
presented. 

According to Pickerill and Guthrie the air-content of butter varies from 0.5 
to 6.0% (in one table) and from 4.0 to 14.9% (in another table, older satfiples) 
and has an average air content of about 4% (45). 

A range of air content from 1.3 to 8.4% with a mean of about 4% was' 
noted by Rahn and Mohr (46). 

Guthrie measured the volume of air contained in butter by noting the volume 
which could be withdrawn from it under a vacuum of 25 mm., the temperature 
being maintained steady at some point between 39 and 49°C. (47). He noted 
that in fairly well- worked butter the air content varied from 2.854 ccs. to 6.421 
CCS. per 100 gins, butter, the aveiagt* content being 4.651 ccs. In thoroughly 
worked butter the air <*ontent varied fiom 4.174 ccs. to 6.703 ccs., the average 
content being 5.374 ccs. 

Aruj) and Oilmour made determinations of the amount of air contained in 
Irish butter by coinpai’ing the specific volume of the butter in the natural state 
with the specific volume after melting at a low temperature and allowing the 
contained air to escape (9). The results obtained varied from 1.6 to 5.2 ccs. 
air ))er 100 gms. of butter; the average content was about 4ccs. 

From the above information it will be seen that the air content of butter 
averages about 4-5 ccs. per 100 gm.s. butter. A simple calculation will show that 
the greater paiM of the* air is not contained in the serum. The moisture content 
of butter is about 15 to 16%, so that 100 gms. butter contains between 15 and 
16 CCS. uater. At 20® C. one volume of water dissolves 0.017 volume of air at 
standard pressure, so that 15 ccs. of water wdll dissolve 0.26 ccs. of air. Thus it 
can be st»en that practically the whole of the air must be incorporated in the 
butter in the form of very small bubbles. 

From what has been said it will be realised that butterfat i.s exposed to 
air, not oidy at the surface* of the package, but also at the surface of innumer- 
able air bubbles included in the mass of the butter. Since the .surface exposed 
by a given volume of substance to a second substance in which it is enclosed 
rapidly increases as the degree of subdivision of the enclosed substances in- 
creases, it will be realised that the surface of butterfat exposed to the air is 
large; this is a condition very suitable for oxidation of the butterfat. 

The Effect of Storage on the Gas-content of Butter, 

Dyer has studied the changes which take jdace in the gas-content of butter 
during storage (48). The butter samples were stored in glass tubes, any free 
air above the surface of the butter being displaced by pure neutral paraffin oil. 
When it was desired to analyse the gas-content of a sample of butter, the 
gas was removed from the tube with a Topler pump after the sample had been 
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warned, and analysed with the usual Hempel gas apparatus. Dyer noted that: 
‘*The composition of the air confined within a package of pasteurised sweet- 
cream butter known to contain bacteria and made from cream having an acidity 
of 0.11% (calculated as lactic acid) showed little or no variation from its orig- 
inal composition after successive periods of storage, aggregating six months, at 

a temperature of 0®F A portion of this same sample of sweet-cream 

batter when kept at a temjjerature of showed a decided change in the 

original composition of the enclosed air, a change which was still further in- 
creased when the butter remained for a short time at room temi>erature. This 
change in the composition of the air originally incorporated into the butter was 
expressed by a decrease in the percentage of oxygen and a corresponding in- 
crease in the percentage of carbon dioxide. This sample of sweet cream butter 
still possessed a good score after six months’ storage at a temperature of 0®F., 
there being no indication of any undesirable flavour. 

^^The change in the composition of the air initially inclosed within a package 
•£ butter made from sweet cream and churned immediately after the addition 
of 16% of a commercial starter showed but little variation from that observed 
in the sample of sweet cream butter when the two samples were kept under 
comparable conditions, both being m storage at a temperature of 0®F., although 
the acidity of the cream in the first case was somewhat higher (0.25%) than 
that of the cream from which the sweet-cream butter was made. This sample 
of butter also displayed good keeping qualities during its storage p(»riod of 
nearly seven months at a temperature of 0°F.’^ 

The following table taken from Dyer’s paper shows the results for the 
analysis of gas samples extracted from swect-cream butter. 


ANALYSIS OF “ AlH ” KXTRACTKD FROM SWEET-CREAM BUTTER. 


(GslcuJaiod to 0° C. and 760 mm. Acidity of Cream aw Lactic Acid, 0*11% ; Salt, 1*21% ; 

Curd, 0-58%.) 


Number of Bacteria 
per gm. 


9,050,000 


132,000 


Time Stored at 

— 






Oxygen. 

( 'iirhon 




Oioxide. 

0^^ F. 

32^ F. 

Room temp. 



days. 

davH. 

huuriji. 

% 

o/ 

/o 

0 

b 

0 

25- 15 

2-89 

0 


I 

22-23 

4- 51 

0 

jr» 

1 

15-96 

7-58 

0 

41 

1 

9-80 

11 91 

0 

r>7 

1 

5-49 

15-24 

81 

0 

1 

25-51 

1-49 

81 

1 

1 

22-70 

2-02 

81 

13 

1 

20-45 

2-86 

no 

0 

r> 

20-62 

2-85 

no 

1 

1 

23 m 

2 73 

I.IO 

0 

2 

24- 18 

1-62 

180 

0 

1 

25-11 

0-.57 


THE COMPOSITION OF BUTTERFAT. 

Butter contains about 80-85% butterfat. It is present in milk as an emul- 
sion in a continuous aqueous phase, stabilised probably, as will be mentioned 
later, by lecithin. In the churning process the emulsion is reversed, and the 
water is found finely dispersed throughout the fat which is now the continuous 
phase. The size of the droplets is very small. Hunziker says they vary in 
size jErpmJess than 1 micron to about 15 microns (4). The substance forming 
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the stabilising membrane in milk and cream appears to be mainly destroyed 
daring the butter-making process, probably during the heat-treatments> for upon 
warming butter just sufficiently to melt the fat, about 40 — 45® C., the fat and 
aqueous phases readily separate into two layers. 

The determination of the composition of most fats is difficult. That the 
relative proportions of the constituents in butterfat vary from sample to sample 
is obvious from the variation of the several usually-determined analytical 
figures such as the Reichert-Meissl, Polenske, iodine and saponification values, 
etc., and from the variation of its physical properties such as melting-point 
and refractive index. 

The following graphs, showing the variation of the iodine absorption value 
and the Reichert-Meissl value of Danish and Welsh butter, was presented by 
Davies and Griffiths (103). 

SejiSONdL YftmnoN y/v THl 
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The Relative proportions of the glycerides have been examined by various 
workers. The range of probable values for the percentages of the various fatty 
acids is given in the following table which has been drawn up after a critical 
perusal of the literature on the subject. The table also shows the melting point of 
each fatty acid and the melting point of the corresponding triglyceride. 


Fatty Acid. 

Proportions. 

M.P. Acid. 

M.P. Glywride. 

Butyric 

20— 5-0 

—7 


Caproic ... 

10— 3-0 

—8 

—25 

Capiylic 

0‘5 — 1-5 

16-5 

8 

Caprio ... 

0-3— 30 

31-3 

31 

Laurie 

2*5— 7-5 

43-6 

45 

Myristic 

9-5— 22*5 

53-8 

50 

Palmitic 

15 0— 3Hr> 

02-6 

63 

Stearic 

20 — 2 or> 

09-3 

71 0 

Oleic 

20-0— 48- 0 

13 



The above table indicates that oleic acid is the one unsaturated acid gener- 
ally considered to be present. If this assumption is correct the iodine value 
of butterfat gives a measure of the quantity of this glyceride present in the 
sample. If X be the percentage of this glyceride present in the sample and Y 
the iodine value of the sample, then 

\ 

100 80.2 

80,2 being the iodine value of pure olein. 

The statement that oleic acid is the only uiisatiirated fatty acid in butter- 
fat, however, is not unchallenged. 

Laxa and Koneeny claim that an examination of tin* fatty acids of the 
liquid fat of separator slime showed that they contained 49.05^^. erucic acid 
and 21.249^ oleic acid (10). Hilditch and Jones claim to have isolated as much 
as 4% of linolenie acid from butter (17). This subject will be mentioned again 

later. 

The above formula for calculating the percentage of olein in butterfat only 
applies if the oleie acid is iiresent as the normal conqiound. Re})orts of work 
with the isomers of oleie acid indicate that the farther the double bond is re- 
moved from the (X)OH group the nearer the iodine value is to the theoretical 
value. Normal oleic acid has an iodine value of 90, but 2 : 3 oleic acid has a 
Hiibl value of O.O, Wijs value of 20.4 and Hanus value of 1.9 (18, 19). 

The iodine value of butterfat is important insofar as it gives a measure of the 
greater part of the low-melting point fractions. The relationship between the 
hardness of the butter and butterfat and the iodine number of the butterfat has 
been studied by Coulter and Hill (20). It was found that when a standard churn- 
ing and working procedure is used, the hardness of butter is directly proportional 
to the hardness of the butterfat. Further, there is a highly significant correlation 
between the hardne.ss of the butterfat and the iodine value of the butterfat. The 
data reported by Coulter and Hill shows that the relationship between the ibdiiie 
value and the hardness of the butterfat is cuniliiiear, the hardness of the butter- 
fat inci*eAsing,ycry rapidly, as the. iodine value dro])s below 40. . 
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Insofar an th« iodine value is a measure of the unsat ura ted fraction of the 
glycerides, it is a measure of the portion most liable to oxidation and, possibly, a 
measure of the portion most active in taking uj) odours and flavours. 

The feeding of the animals has a marked influence on the iodine value of the 
butterfat. This subject has been studied at the Stockholm University (21). When 
animals were fed on lucenie in the bud up to the full bloom stage or on young 
clover in bud or beginning to flower, the iodine value of the butterfat averaged 
about 45-47. To flx the iodine value at about 33-30 the greenstuff had to be re- 
duced to 42-43 per cent, of the total ration. 

An important i)oint brought out by the last mentioned paper is the correlation 
between higli iodine \ alues of the butterfat and the development of fishy flavours 
in the butter. 

Hill and Palmer noted that the constants of the butterfat were influenced by 
the feed consumed by the cows (22). The following tabh* taken from their work 
shows the effect of fetnling linseed oil upoti the chemical constants and hardness 
of the butterfat. 




Chemical ConstantH of Fat. 


Grouf). 

.Amount of 




Relative Fat 

Oil Fed. 

Sap. Value. 

L V'^alue. 

R.M. V'alue. 

Hardness. 



II)H. 


% 


gms. 

Cow 419 ... 

0 0 

231-9 

34 (K) 

28 81 

ii:i8 

0-9 

227-2 

42-21 

27-63 

922 

Diiroroncc 


—4-7 

4 8-2J 

—0- 18 

—216 

Cow 151 ... *1^ 

0*0 

233-7 

29-29 

29-20 

188.’i 

0 8 

229-7 

41-17 

.30-11 

1047 

Difference 


— to 

4-11-88 

-fO-91 

—838 

'■ { 

00 

227-7 

38-17 

26-33 

1126 


219- 1 

54-28 

24':{4 i 

771 

Diffcrcnee 


— S-0 

4 16-11 

— 1-99 

-.lo.") 

{ 

00 

226-8 

42 -4.") 

2.V7.3 

72.-> 

1-25 

218-6 

50- 8.') 

22-87 

68.1 

Difference 


—8-2 

^-8 40 

2 92 

— 4f‘ 


The m<*nn difference between the iodine and the thiocyanate values of the 
butterfat for tlu' periods of basal ration fee<ling which prc'ccded and followecl tic* 
linseed oil test feed was 3.3.3. During the oil feeding period it was 4.98, showing 
that the liiLseed oil causes a definite rise iji the proportion oT fatty acids less 
saturated that oleic acid. 

It seems probable that the glyceride* of linolenic acid was secreted in the milk 
as a result of the oil-feeding. The importance of this in connection with the de- 
velopment of the fishy defect of butter will be discussed later. 

Butterfat is characterised by a high Reichert-Meissl value. It has been found 
that butyric, eaproic, eaiirylie and ca]>ric acids give Reichert-Meissl values. 
Thus this constant is: — 

(1) A measure of the low-melting point constituents of the fat other than 
olein. Coulter and Hill have shown that large increases in the Reichert-Meissl 
value could be correlated with a l6w-melting point of the fat (20). Also, the graph 
reported in their paper showing the hardness of butterfat correlated with the 
iodine value indicates" that some factor other than iodine value is involved. 
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(2) It is a measure of the constituents which upon hydrolysis will set free 
acids generally considered to have pronounced aromas, The aromas of the loAvei 
fatty acids have been described by various workers as follows: — 

Butyric acid , — Odour resembling acetic acid, or slightly rancid. Has an un- 
pleasant rancid odour — in the presence of ammonia like that of perspiration. A 
very disagreeable odour like that of rancid butter and stale perspiration. A liquid 
with a characteristic smell which is specially developed in dilute solution; the 
anhydrous acid has a sharp acid smell, the characteristic smell being hardly per- 
ceptible. An addition of 0.06 per cent, imparted to a non-rancid lard a pronounced 
odour which was distinctly different from that of a rancid control. 

Oaproic acid . — Odour of sweat. Like valeric acid has a very unpleasant and 
persistent odour of perspiration and rancid butter. An oily liquid with an un- 
pleasant goat-like smell. It possessed a strong, disagreeable odour, which was in no 
way similar, however, to the rancid odour; in the amount of 1 per cent, it imparted 
to a sweet lard a sour odour totally unlike that of a rancid control. 

Caprylic arid . — Odour of sweat. A faint unpleasant odour of sweat and a 
sharp rancid taste. Its odour was similar to, but stronger than, that of pelargonic 
acid, and somewhat suggestive of coconut: when added to sweet lard in the 
amount of 1 per cent, it imparted to the lard an odour weaker tliari that of a 
rancid control and of a different type. (In connection with the last opinion, the 
same worker said of pelargonic acid: It was found to have a mild odour, and in 
small quantities was without appreciable effect on the odour of a non-rancid lard 
to which it had been added). 

Capric acid . — Odour of sweat, less pronounced than in the above. A faint 
goal-like odour. 

To the writer it seems very doubtful whether any of the above acids in a 
perfectly pun; condition have any pronounced disagreeable odours and flavours. 
If a Reichert-Meissl test is made upon butterfat from perfectly fresh material 
there is no pronounced odour or flavour other than a sharp acid odour in the dis- 
tillate, and yet all the above acids should be present in the distillate. 

THE OXIDATION OF BUTTERFAT. 

In the first })lace it must he noted that much of the literature ]>ublished in 
connection with the deterioration of butterfat, particularly the earlier work, is 
most diflieult to review because of the confusion of the terms rancid, oxidised, etc. 

It is very difficult to prepare a sample of pure butterfat, meaning by that 
phrase a pure .sample of the glycerides of the fatty acids. As ordinarily obtained, 
butterfat contains dissolved in it vitamine-A in small quantities and varying quan- 
tities of the phospholipids. It seems doubtful whether any experiments have 
yet been made on butterfat which has been freed from both these substances. The 
bleaching of the colour of the fat phase is not due to oxidation of the fat but to 
oxidation of the carotinoid materials dissolved in the fat. It follows that the 
bleaching does not necessarily indicate any change in the nature of the glycerides. 
It may be that actually oxidation of these materials in the fat takes place before 
the fat itself is attacked. It is very likely that in butter, and more particularly 
in milk, there may be present substances which will absorb the oxygen preferen- 
tially to the fat, and that the fat itself will not start to oxidise until these other 
materials have been first oxidised, or at least mainly oxidised. In the ease of 
milk, a number of observers consider that the oxidised flavour becomes apparent 
at about the time the ascorbic acid is practically all oxidised (23). 
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The experiments which have been made to study the oxidation of more or less 
pure butterfat, have usually been made at elevated temperatures. In such condi- 
tions it is possible that inter-molecular changes take place between the dissolved 
substances and the fat, and, of course, the same changes or similar changes may 
take place at more normal temperatures, but at a slower rate. In any case, the 
course of oxidation of butterfat at elevated temperatures may be quite different 
from the course at lower temperatures, and the products formed in a more or less 
pure sample of butterfat may be quite different from the products formed in the 
presence of other milk constituents. 

The latter observation appears to be borne out in practice by the observations 
of Hunziker and Hosman (24). These workers conclude that the tallowy flavour 
usually associated with oxidation of the butterfat is produced by compounds of 
glycollic acid with fatty acids. In the case of pure butterfat they suggest the 
glycollic acid is produced by oxidation of free glycerol derived from the fat, but 
in the case of butter the glycollic acid is probably formed by oxidation of lactose. 
They found that a distinctly tallowy defect could be produced by the addition to 
butterfat of 0.25% of the glycollic acid ester of ol(*ic acid. 

Briggs made experiments with the fatty phase of butter separated from the 
aqueous phase (25). He observed that, when the material was held at 100®C. 
and well stirred in an atmosphere of oxygen, there was a so-called “induction 
period^' prior to the a^ctive absorption of oxygen. Other workers have observed 
the same phenomenon (26,27). Briggs showed that during the induction period 
changes were actually taking place in the fat, the peroxide test giving positive 
findings early in the process. The following is a set of ]>eroxide values reported 
by Briggs (28) 


Time 

IVroxide 

Time 

Peroxide 


(‘on tent 


Content 

(hours). 

(% X 1(P). 

(hours). 

(% X UP). 

0 


10 

180 

1 

.“>•0 

11 

19-2 

2 

3 8 

12 

22-3 

3 

71 

13 

211 

4 

8*8 

li 

23-7 

T) 

10 2 

!.■) 

32-8 

6 

10 1 

H) 

30- « 

7 

110 

17 

33 I 

8 

14 5 

18 

47-8 

U 

l.*)0 

19 

;U9-2 


Induetion period," 

18 j hours. 



It will be noted that after the “induction period'’ the rate of increase in the 
peroxide value was very rajiid. 

A number of explanations are possible for the phenomena noted above. In 
the first place, the method of measurement of oxygen volumes may not have been 
sufficiently sensitive to note the small oxygen absorption during the induction 
period. On the other hand there may have been no absorption of oxygen from 
the atmosphere, with oxidation of the fat being due to an inter-molecular change 
with other materials dissolved in the fat. The change taking place during the 
induction period may be oxidation of constituents other than the fat and, when 
the first small quantity of fat is oxidised this may act as a catalyst to the re- 
mainder. This appears to be borne out by the fact that small quantities of old 
butterfat materially shorten the induction period of fresh butterfat. 
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Odours and flavours due to Oxidation; . 

Oxidation o£ oleic acid itself gives rise to substances having very strong 
odours. It is likely that the first stage in the oxidation of fihis acid consists 
in the addition of o.vygen at the unsaturated bond as follows: — 

CH, (CH,), CH == CH (CH,), COOK 

'i' 

CH, (CH,), CH — CH (CH,), COOH 

i-A 


Further change cun easily give rise lo the following compounds 


and 


CH3 (CH*)^ OHO, 
nonyl aldehyde 

CHj (CHg), COOH, 
nonylic or pelargonic acid 


CHO (CHj), COOH 
azelaic half-aldehyde 

COOH (CHg), (’OOH 
azelaic acid. 


This sequence of changes for the oxidation of oleic acid, i.e., absorption 
of oxygen with the formation of peroxides followed by breakdown of the per- 
oxide to give aldehydes and acids, is strengthened by the findings of Briggs that, 
\7l1ereas positive peroxide tests were obtainable as soon as oxidation of the fat 
commenced, tests depending upon aldehydes were only obtainable after the lapse 
of some time (28). 


Briggs notes that it has been shown that among the chief decomposition 
products of oleic acid are to be found oxido-oleie acid, dihydroxy-stearic acid, 
azelaic and nonylic acid (28). The aldehydes have strong odours in small concen- 
trations. In the case of nonyl or pelargonic aldehyde small quantities impart to 
substances a characteristic fine odour and it is used at a concentration of 1 : 1000 
in artificial rose attar (49). Powick says of the aldehyde: ‘^Its odour wa^j dis- 
tinctly suggestive of the odour of rancidity, but of a rancid odour modified by a 
somewhat pleasing and fragrant quality. When added in small quantity to a 
sweet lard it imparted to the lard an odour very suggestive of the rancid odour, 
but lacking in some indefinable quality’^ (42), Powick^s sample of the aldehyde 
was probably impure. Harries and Turk described azelaic half-aldehyde a.s a 
white solid that is ordinarily possessed of a weak odour, but which gives off a 
strong rose-like odour when warmed (50). 


Powick examined a large number of known fat decomposition products (42). 
Whilst some of the compounds examined may not have been perfectly pure — 
some showed a slight range of boiling point — it can be assumed that they were 
largely pure, and, if the odour associated with rancidity was not characteristic 
of them, they could be assumed not responsible for this defect in butter. Powick 
says: a result of the direct examination of the following compounds, it ap- 

pears that none of them contributes appreciably, if at all, toward the rancid odour 
of fats : 


Hydroxystearic acid 
Dihydroxystearic acid 
Diketostearic acid 
Formic acid 
Acetic acid 
Butyric acid 
Oaproic acid 


Heptylic acid 
Caprylic acid 
Nonylic acid 
Azekic acid 
Acrylic acid 
Formaldehyde 
Acetaldehyde 


Butyric aldehyde 
Acrolein 

Crotonic aldehyde 

Methylglyoxal 

Dihydroxyacetone 
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"It also appears, on theoretical grounds, that neither ketoxystearic acid nor 
azelaio half-aldehyde contributes to the odour of rancid fats. Direct examination 
of nonylie aldehyde, on the other hand, suggests that this compound may be partly 
responsible for the rancid odour.” On the other hand, "The odour of heptylic 
aldehyde in itself and in presence of fresh fats is sufficiently suggestive of the 
rancid odour to establish the reasonableness of Scala’s contention that it is the 
component of rancid fats that is primarily responsible for their rancid odour.” 

It is difficult to understand liow normal oleic acid can give rise to heptylic 
aldehyde. The j>roduction of the aldehyde would involve either breakdown at a 
saturated linkage in the molecule or shift in the point of unsaturation during 
the oxidation process. It seems more reasonable to assume that breakdown of 
normal oleic acid gives rise to nonylie aldehyde and azelaic half-aldehyde and 
that the hepylie aldehyde is produced from an isomeric form of oleic acid. 


The old contention that rancidity is due mainly to free butyric acid is cer- 
tainly not correct. The flavour and odour of pure butyric acid, either concen- 
Irated or in dilute solution is not so obnoxious as past workers would have us 


believe. Po wick’s observation is noted above. Butyric acid 

is used commerciallv 

in artificial butter flavours, and the finer the quality of the material the better 

the odour. The following formula for "Butterscotch Basic Ether” is taken from 
Walter’s "Manuel for the Essence Industry.” 

Ethyl o(‘nanthate 

. . ’/2lb. 

Ethyl pelargonato 

11b. 

Butyl butyrate 

iy4ib. 

Amyl acetate 

li/4lb. 

Ethyl butyrate 

iy2ib. 

Butyric acid 

2y2lb. 


Thurston c/ alia haN(‘ shown that the tyi)ical *‘oxidis(*d flavour” of milk pro- 
ducts is probably associated with compounds formed by the oxidation of lecithin 
(51). These workers washed cream with water Id times, sei)arating the ci'eam after 
washing. The oilinrg-off of the cream towards the end of the process indicated the 
removal of the stabilising membraiu* from the fat globules. No organic phosphorus 
could be detected in the washed butt(‘rfat. The washed butterfat was dispersed in 
fresh skim milk of good flavour by "homogenising” at a pressure adjusted to give 
fat globules of the size found in the original milk. After 0.01 per cent, copper 
had been added to it and air bubbled through it for 24 hours, it had no "oxidised 
flavour.” Fresh milk, similarly treated, had a strong “oxidised flavour.” These 
workers also noted that the strength of the "oxidised flavour” developed in a milk 
product was influenced by the lecithin content, the greater the lecithin content the 
stronger the flavour developed. 


The Kreis Test. 

Powick found that neither any of the fat decomposition products mentioned 
above nor oleic acid ozonide is responsible for the development of the colour in 
the Kreis test (42). He considers that, on theoretical grounds, oleic acid peroxide, 
azelaic half aldehyde and ketoxy-stearic acid may also be eliminated as being 
responsible for the test, whilst glyo(»ric aldehyde is eliminated on the basis of 
statements in the literature. 

He found that the colour obtained in the Kreis test with rancid fats is 
spectroscopically identical with that obtained in the Kreis test with mixtures of 
acrolein and hydrogen peroxide, and that the substance responsible for the colour 
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production is epihydrin aldehyde CH* — CH.CHO. The constituent of rancid fats 

that causes the Kreis test is not the free aldehyde, which is too unstable to isolate, 
but it is certain that the substance gives rise to the aldehyde when the rancid fat 
containing it is brought into contact with the strong hydrochloric acid used in the 
Kreis test. Powick believes the substance in the fat is the acetal of epihydrin 
aldehyde. Thus, the above-mentioned secondary reactions are not responsible for 
the colour tests. Briggs suggests the aldehyde may be derived either from linolenic 
acid, which, as mentioned previously, is found in butterfat at least on some occa- 
sions, or, from the earotinoid pigments. On the other hand, Powick obtained posi- 
tive Kreis tests with oxidised oleic acid, presumably free of the pigments and 
linolenic acid. 

From what has been said it will be seen that the substanctj responsible for the 
aroma of rancid fat is not the same substance as gives the Kreis test. Further, a 
large number of compounds rea(d with the Kreis reagent to give a red colour. These 
colours are distinguishable from the colour developed with rancid fats only by 
spectroscopic means (?). Thus many samples of non- rancid cotton seed oil give 
positive Kreis tests as judged visually. However, Powick considers the test is satis- 
factory when the colour is examined spectroscopically. 


The Correlation hettveen Chemical Tests for Oxidation and Flavour Defects. 

Wiley determined the j'at-aldehyde values of butter samples of various grades 
(52). The following data was reported: — 


Grade 

after Fat-aldehyde Values. Mean. 

Storage. 

85- 86 5 0, 3 -6 4 -3 

86- 87 4-2, 5 0, 8*3, 4-2, J-9, 5-6, 6-3. 6-3, 50 5-2 

87- 88 6-3, 6-3, 8-3, 8-3, 8-3. 5 0, 2-8. 1-7, 2*5, 3 J, 31 ... 51 

88- 89 6-3, 4-2, 5 0, 3 1, 2-8, 8*3, 4-2, 2-3 4-5 

89- 90 5 0, 7 1, 4-2, 2-8, 4-2 4-6 

90- 91 4*2, 2-8, 3*1, 0-8. 0-6, 0-2, 0-3. 01. 01, 0-2, 0 5 ... M 

91- 92 0, 0 03, 0, 0*13, 0 09, 0- 13, 0* 16, 0, 0, 0, 0, 0, 0*13, 0 08. 0* 15 

0, 0*4, 0 03, 0 7 

92 0, 0, 0, 0, 0 0 


The results indicaUi a wide variation in the fat aldehyde values in each grade. 
This is only to be expected, for deterioration of butter is not due to the one factor — 
oxidation of the fat — but to a number of factors. However, one would expect that 
when oxidation had proceeded to certain extents, the grade would then be below 
certain levels. Let us consider the above data. In no case when the butter was first 
grade, i.e., it had 90 points or more, did the fat aldehyde value exceed, 5. 


The following table might be drawn up: — 
Grade (points). 

92 or 
91 
90 
89 


Maximum Fat 
Aldehyde Value. 
*0 
0*7 
4*2 
71 


Holm et aim noted that: *‘The general similarity in the rates of deterioration 
determined by the loss in score and by the development of peroxide, throughout 
the period of storage, in spite of the fact that in scoring all off-flavours and odours 
are taken into consideration, seems to verify the hypothesis that there is a direct 
relationship between the rate of oxidation and loss in score, or stated more directly, 
fee oxidation reaction seems to underlie the various changes that are responsible 
?or the loss in score. 
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A measure of the rate of oxidation of butterfat seems, therefore, to be a direct 
measure of the rate of deterioration even though the direct end product of this 
reaction — tallowiness — may not be noted in the scoring’’ (53). 

•From the data included in this paper, the writer concludes that there are two 
main types of reactions responsible for the deterioration of butter: oxidative and 
hydrolytic. These reactions, at least in the majority of instances, are almost cer- 
tainly not interdependent; almost as certainly they are proceeding simultaneously. 
As a consequence the writer regards the ideas of Holm et alia as fundamentally 
unsound. 

The Influence of Various Factors on the Fate of Oxidation. 

Holm et alia n()t('d that the rates of deterioration of sweet cream butters and 
butters made from creams of less than 0.20 per cent, acidity, developed by pure 
cultures added to sweet creams, were iiractically identical. 

Butters made from cream of 0.3 per cent, or greater acidity were found to be 
inferior in keeping quality to those made from sweet cream. 

The same workers noted that an acid condition in the material is ap])arcntly 
the requisite for the development of lishy flavours. The amount of peroxide 
developed in sweet cream butters was often equal to or greater at the end of the 
storage period, than the amounts in the acid-cream butters when the latter developed 
a Ashy flavour, yet none of the butters made from cream of an acidity of 0.2 per 
cent, or less developed a fishy flavour. 

Wiley carried out experiments using the fat-aldehyde value as a measure of 
the degree of oxidation of the butterfat (52). Ilis results showed that acidity, 
the presence of materials derived from the starter organisms, salt, and low tempera- 
tures of pasteurisation all favour oxidation. The starter organisms elaborate 
some material which favours oxidation, and is destroyed by pasteurisation. The 
pro-oxidant is neither diacetyl nor acetoin. The most important factors are metallic 
contaminants and the extent of exposure to light. For a review of the liter- 
ature on the effect of light on oxidation of butterfat, Stebnitz and Som- 
mer’.s paper, ‘*The Oxidation of Butterfat,’’ may be consulted (29). For 
a review of the literature on the effect of metals on the oxidation of 
butterfat, the paper ^‘Factors Influencing the Initial Induction Period in the 
Oxidation of Milk Fat,” by Henderson and Roadhouse may be consulted (30). 

Briggs’ experiments with the fatty material may be mentioned (25). He 
reported the following data showing the reduction in the duration of the * in- 
duction period,” the material being stirred in an atmosphere of oxygen and 
maintained at a temperature of 100°r. 


INFLUENCE OF METALS. 


Experiment. 


Con. of 
Catalyst. 

Ind. period 
(hours). 

Control (a) 



21* 

Control (6) 



19} 

Sodium vanadate 


4 rio« 

2* 

Copper lactate 


4 : 10« 

3 

Iron lactate 


4 : I0« 

15 

Nickel sulphate (a) 


4 : 10« 

18 

Nickel sulphate (b) 


4 : 10* 

19 

Zinc lactate 


4 : 10« 

25 

Control 



14* 

Copper lactate 


1 : 10« 

3} 

Copper lactate 


1 : 10’ 

8 

Copper lactate 


1 : 10’ 

8* 
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OF METALS — continued. 


Experiment. 

( ’on. of 

hul. period 


Catalyst. 

(hours). 

Copiier lactate 

'5 : 10’ 

10 

Copper lactate 

•2r> : 10’ 

11 

Control 


2r> 

Copper lactate 

1 rio« \ 


Sodium pyrophosphate 

2 ; 10« / 

Of 

Copper lactate 

1 : 10« \ 


Sodium pyrophosphate 

2 : 10« / 


2 controls 

... ... 

Mean 17i 

Iron lactate 

4 : 10« 

in 

Iron lactate 

7 : 10* 

12i 


Tho table shows that copper lactate at a concentration of 1:40x10*' had a 
^'ery appreciable effect in reducing the duration of the *4iiductioii period.” The 
attempts to diminish the action of the copper by formation of the pyrophos- 
phate Avere unavailing^. The effect of nickel salts was slight and zinc lactate 
appeared to have a slight retarding effect and increased the duration of the 
‘‘induction period.” 

Consistent with the lindings that traces of copper accelerate the production 
of oxidation defects, is the fact that copper in traces raises the redox potential 
of milk products ("11). Further, factors which will lower the redox potential 
such as large numbers of bacteria in milk (.*12), or the addition of reducing sub- 
stances to cream (.‘12), will prevent the development of defects due to oxidation. 

The following data shows the effect of adding copper to milk and also the 
effect of bacteria (24). 


OXIDATION— REDUCTION POTENTIAJ. OE MIXED COWS’ MILK. 


Time (‘iupsing after 
s(‘tting sample. 

(hours) 

Samples .stored at 70‘' E. for 
.") hrs., 40® P. for 14 hrs. 

Samples storcul at 40“ E. for 
19 hrs. 

(bntrol. 

Cu adde<i 

2*0 p.p.m. 

Confn»l. 

Cu added 
2-0 p.p.m. 

i 

Eh 

29402 

Eh 

•32291 

Eh 

•;io7:io 

Eh 

•301)87 

H 

2879.5 

•3.3864 

•3131.5 

•30721 



•27878 

•37288 

•31202 

•:i0342 

4 

•2.5030 

•347.50 

•31220 

•301,50 

5 

•2.5980 

■37105 

•30420 

•29877 

i) 

•20390 

•37016 

•:m37 1 

-.39891 

19 

•1.5837 

■28208 

•30242 

•43803 

Degree of tall(.»wincsK after 
24 hrs 


... 

i 

4' ’I"! + T- 


The effect of bacteria in tending to reduce the potential is particularly 
noticeable in the case of the first set of samples where conditions arc favour- 
able for bacterial growth. 

Webb & Hileman found that the addition of traces of copper to milk 
and cream raised the redox potential to about 0.45 volt (31). 

Chilson showed that the addition of ascorbic acid to milk prevents the 
development of oxidised flavour (35). 

Brown et alia found that feeding greenstuffs, tomato juice, lemon juice or 
ascorbic acid to the animals, reduced the tendency of milk to develop oxidised 
flavour (36). 
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In experimentn to test the effect of light Briggs found that, whereas the con- 
trol experiment gave an ^ induction period’’ of 17^^ hours, the experiment in 
which the fat was exposed to ultra violet light from a mercury arc lamp gave 
an ^‘induction period” of only 51/2 hours (25). 


Briggs also n^ports the following data showing that oxidised fat and lactic- 
acid decrease the duration of the “induction period” whereas curd increases it. 


ExfK‘rimt*nt. 


4 Controls ... 
Oxidised fat 
3 Controls ... 
Lactic aci<l 
3 Controls ... 
Lactic acid 
Control 
Curd acided 
2 Controls ... 
Curd hdded 
Control 
Curd added 


Conr*. of Material 
Added. 

‘ 1 % 

o’j% 

o"l% 


Tndiietion Period. 

(hours) 

Mean 15j 
Hi 

.Mean lof 
Hi 

Mean 17 j 
12 
nj 

30^ 

Mean 20^ 

321 

30 

27f 


As noted by Briggs the curd is partially decomposed at rhe high temperature 
of the experiment; its action probably will not be the same at low temperatures. 


Kieferle cV Senss report that butter wrapping material-: may be classed in 
order of (dlleieiiey as ])rotective materials as follows: parchment, cellophane, ultra- 
ment, tin or aluminium foil (57). (Ultrament is a proprietary vegetable parch- 
ment impr(‘ii:nated with a yellow dye.) 


Barnicoat tested various wrapping materials and his retmrt indicate.s the 
great superiority of covering materials composed of metal foils w’axed to parch- 
ment (58). Of transparent cellulose wra]>ping materials, red coloured material 
proved best. 


Emery and Henley found, when working with lard, that exposure of the fat 
to air did not in itself produce a rancid condition (39). The presence of a medal 
catalyst or exposure to light wa.s necfe.ssary to produce rancidity. 

Coe et alia noted a similar light effect (40). When an oil was not exposed 
to light high }H*roxide values could be developed without the oil becoming rancid. 
Such oils which have develoiied high peroxide valuer in the absence of light and 
which have no rancid defect, become rancid upon extiosure to light. When cotton- 
seed oil was protected from light the oil did not become rancid even though tlu* 
l^eroxide value had reached 200 m. moles ]wr kilo. When not ])rotected from 
light, rancidity developed when the peroxide value reached GO m. moles i>er kilo. 
Oils which had developed peroxide values of GO m. moles per kilo or greater in 
darkness, turned rancid upon exposure to light. 

Baumann and Steenbock found that maxima of light absorption occurred at 
wavelengths of 4G0 and 485 ni/x- (41). 


THE “CURD” CONTENT OF BUTTER. 

The curd content of butter is usually slightly over 1 i)er c(*nt. The proteins 
of milk are mainly casein, about 5 per cent., and lactalbumin, about 0.4 to 0.5 per 
cent. Mitchell and Hamilton quote the following data for tin* amino acid content 
of these substances (54). 
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Although the exact composition of neither material is known exactly, the ap« 
proximate proportions of the various amino acids are known. 


Amino-acid. 

Percentage 

Casein. 

Present in — 

Jjactalbumin. 

Glycine 

0'4 

0-4 

Alanine 

1-8 

2-4 

Valine 

7-9 

3-3 

l.<eucine-iso- leucine 

9-7 

140 

Aspartic acid 

41 

9-3 

Glutamic acid 

21-8 

12*9 

Hydroxy glutamic acid 

10-5 

100 

Serine 

0*5 

1-8 

Proline 

80 

3-8 

Hydroxy proliiie 

0-2 


Phenylalanine 

3-9 

1-2 

Tyrosine 

6*5 

1-9 

Cystine 

0 3 

40 

Arginine 

r>-2 

30 

Histidine 

2f) 

1-5 

Xjysine 

7-6 

8*4 

Tryptophane ... 

22 

2*7 

Ammonia 

1-6 

1-3 

Total 

94-8 

81-9 


The Decom position of Proteins in Butter. 

It is characteristic of the heterotrophic group of bacteria that they elaborate 
exo-cellular enzymes which break down proteins into fragments sufficiently small 
to diffuse into the cell and become available for cellular metabolism. Acids also 
cause hydrolysis of proteins. Thus, it is found that, as cream and butter age, the 
percentage of the nitrogen present as amino-nitrogen increases. 

One constantly reads of the groups of proteolytic and non-proteolytic organ- 
isms and of tests for distinguishing the two types, but it seems reasonable to 
assume that there are no such hard and fast groups, and that there are all types 
of organisms ranging from such as only break down small quantities of protein 
sufficient for their own requirements to those which elaborate large quantities of 
proteolytic enzymes thus causing amino-acid production far in excess of their 
actual requirements. 

Now the breakdown of the butter proteins to amino-acids produce.s at least 
one substance known to have a very strong flavour. This substance is glutamic 
acid. Glutamic acid is produced commercially by the hydrolysis of gluten with acid 
and is used as a meat flavour in China and Japan. 

Depending upon conditions and the species involved, bacteria may cause 
further break-down of the protein and produce undesirable substances such as 
indol. The necessary condition for this activity appears to be lack of available 
carbohydrate. Lactose, the carbohydrate present in butter, is only present in small 
quantity, a fraction of a per cent, and is utilised by a comparatively small per- 
centage of species. Thus,, it follows that conditions are suitable for extensive 
protein degradation, particularly by such organisms as are unable to utilise lactose 
4tov their energy requirements. 
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There appears to be confusion among writers regarding the expression 
‘^protein sparing effect of carbohydrate.’^ The expression probably originated from 
the observation that, in the presence of utilisable carbohydrate, such products as 
indol are not formed. Some workers have demonstrated that in the presence of 
the carbohydrate there is generally a greater quantity of protein decom- 
posed. There is no doubt about the observations. It appears that the phenomena 
mentioned are bound up with the type of material used by the organisms for tho 
production of energy. For this purpose utilisable carbohydrate is preferred, in 
which case a vigorous growth of the organisms takes place, but the extent of the 
protein degradation is only sufficient to produce substances permeable to the cell 
membranes, within which it is utilised for building u)! cell protein. In the absence 
of utilisable carbohydrate less vigorous growth takes place, but the organisms 
must draw upon jjrotein matter for energy supply as well as for their anabolic 
))rocesses. To produce the energy — hydrolyses produced bacteriologically involve 
small energy changes — break-down of protein in other ways is required wdtli coii^ 
sequent production of noxious substances. 


Mitchell and Hamilton cite the following examples of the effect of utilisable 
carbohydrate iijion bacterial metab<»lism (54). 


Organism. 

Significant product in 
protein medium. 

Significant change in the 
<*arl>ohydratc protein medium. 

Diphtheria lmc‘illu.s 

Shiga’.s baoilhts 

Bacillus coll 

Bacillus protcuH 

Sol. diphtheria to.xin 

Sol. Shiga toxin 

Indol 

Sol. proteolytic enzyme 

Lactic acid. No toxm. 

Lactic acid. No toxin. 

Lactic acid. No indol. 

J.«actic acid. No enzyme. 


It should be noted that in the second instance cited in each case, the medium 
.still contains protein. The only difference from the first medium is the addition 
of iitili.sable carbohydrate. 

In this connection, it is well known that the addition of sugar to cream heI})S 
it to retain a sweet clean flavour. This may be due to: — (1) increasing the avail- 
able carbohydrates and thus altering the bacterial metabolic ])roducts; and (2) 
raising the osmotic pressure of the serum to a value unfavourable for bacterial 
growth. 

Organisms which do not attack carbohydrates probably differ from the above 
described course in their metabolic activities. The great majority of .such organ- 
isms do not produce indol, and it follows, therefore, that they do not derive energy 
by breaking down tryptophane to give indol. However, they may attack one or 
more of the other amino-acids derived from protein for the purpose of energy 
l>roduction. Oi*ganisms behaving in this manner include, for instance, the species 
contained in the genera Alcaligene.s, Brucella and Kurthia (Zopfius). 

So far as is known, there are very few organisms which do not attack carbo- 
hydrates and which do produce indol. Before concluding that such organisms do 
not prefer carbohydrate — possibly rare compounds to which their normal habitat 
has adapted them — as a source of energy, it would be necessary to examine their 
action on a very large number of carbohydrates. 

Let us briefly consider the factors causing protein cleavage. These include 
enzymes derived from the cream, enzymes derived from the microbial flora, and 
purely chemical factors including catalysts. All these factors may operate in cream. 
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However, with modern methods of butter-making, which include the high tem- 
perature treatment of cream in pasteurisation ana deodorisation in “Vacreators,^' 
the effect of the enzymes originally present in the cream can be largely, if not 
entirely, neglected. 

Ferris noted that, as cream decreased in grade, there was an increase in the 
percentage of nitrogen present as amino-acids and ammonia (55). The following 
table shows results reported by him. 


AMINO-NITROGEN AND AMMONIA AS PER CENT. OP TOTAL NITROGEN, 
SHOWING RANGE FOR FIRST AND SECOND GRADE CREAMS. 


Plant No. 

First Grade. 

Second Grad(\ 

Minimum. 

Maximum. 

Minimum. 

Maximum. 

1 

M 

20 



2 

1-5 

21 



3 

r>-5 

5-8 



4 

.5*5 

6*9 

7-7 

91 

o . . . 

6-4 

7-7 

8-7 

9-0 

0 

7-0 

71 

8-4 

91 

7 

6-7 

8-0 

8-5 

8*9 

8 

0-8 

8-0 (8-7) 

8-6 


9 

Go 

7-9 

8-4 

10* o 

10 

7-3 

8-3 (9-4) 

8G 

10*5 

11 

70 

8-7 

11-7 

12*2 

12 

7-5 

9*2 

11*9 

12*2 

13 

90 

100 

IIT) 

13*3 


It will be seen that, in the case of every plant, cream graded second con- 
tained a higher percentage of nitrogen present as amino-nitrogen and ammonia. 
Taking into account the fact that the graders at the various factories will not 
in general have the same standards for the different grades of cream, it is inter- 
esting to note how close agreement w’^as obtained in selecting as first grade, 
creams which upon analysis were found to contain not more than about 8% of 
the nitrogen as amino-acids plus ammonia. 

Jacobsen studied the relationship between the amino-nitrogen content of 
cream and the grade (5(5). His results, whilst not so definite as those obtained 
by Ferris, are similar. The following table shows data taken from Jacobsen’s 
paper. 

AMINO-NITROGEN CONTENT OF CREAM OF THREE GRADES. 


Grade. 

No. of 
Churnings. 

Description. 

Av, amino-N. 

1 ' 

5 

Sweet, clean, below 0-20% acidity 

4-82 

2 

10 

Slightly off-flavoured, below 0*60% acidity ... 

517 

3 

12 

Markedly off-flavoured, above 0‘fl0% acidity or 
both 

6*45 


Jacobsen’s figures for the range of amino-acid contents of cream samples 
in each grade is, as with the results obtained by Ferris, fairly wide. This is 
only to be expected, for the quality of cream may be low because of factors 
other than decomposition. Jacobsen said: ^^In general, it may be noted that 
eream of low acidity showed a low percentage of amino-nitrogen and produced 
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a butter of high flavour score. Conversely, the high acid cream showed higher 
amino-nitrogen content and lower butter score. Exceptions, however, will be 
noted . . . where feed flavours were responsible for the low butter flavour 
scores received.’^ The position may be stated as follows: cream which is low 
grade because of decomposition has a higher amino-nitrogen content than good 
cream but, cream may be low grade for reasons other than decomposition; for 
instance, it may have pronounced feed taints. 

The value of any method for grading cream depends on its usefulness in 
classifying the cream samples according to their potential butter-making quality. 
It is desirable, therefore, to inquire how closely grading according to 
soluble-nitrogen content satisfies this criterion. The following table, taken from 
Jacobsen’s paper shows the flavour scores of butter samples made from cream 
graded on its amino-nitrogen content. 


Per cent. 
aniino-N. 

1 

No. of 
ChurningR. 

Butter flavour Scorc‘H. 

Range. Average. 

<5% ; 

7 

33—38 

35*9 



12 

34—37 

3r)*3 

>0 

8 

31—34 

32*2 


From the table it will be noted that: Cream containing more than 6% of 
the total nitrogen as amino-nitrogen made butter of significantly lower flavour 
score. Cream of lower amino-nitrogen content showed considerable variation.’' 

Rahil r't alia noted that, the poorer the quality of butter at the end of the 
storage period, the greater the increase in the amino-nitrogen which had taken 
place (57). 

Hunziker & Spitzer found that the increase of soluble nitrog(*n compounds 
in blitter held in cold storage was closely related to the quality of the butter (as 
shown by the flavour score) when it went into store and also at the end of the 
storage period (58), 

The following table shows the increase* in one of the soluble nitrogen frac- 
tions accompanying a given change of score in the exhibition samples at the U.S.A. 
Dairy Show in 192fl. The figures were obtained by Spitzer and Parfitt (59). 




Increase in N. 

not 

('hange in S<'orc». 

No. of 

precip. by 



Samples. 

Phoaphotungstic 

o/ 

Acid 

Inen'HHed 


/o 

0-62 


Loss of 0*5 point 

<) 

0-71 


Loan of 1*0 point 


0-82 


Loss of 1 • .") jK>int or more . 


0-97 



THE LECITHIN CONTENT OF BUTTER. 

The phospholipid content of milk and of various milk products has been 
determined recently by Holm et alia ((iO), Results reported are as follow's: — 

Whole milk 0.0337% 

Skim milk 0.0169% 

Cream (41% fat) 0.1816% 

Butter . . . . . . • • • • • • 0.1819% 

Buttermilk 0.1872% 
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During the butter-making process the phospholipid content was found to be 
distributed as follows: — 

Whole milk (fat 3.88%) 100.0% 

Skim milk 45.28% 

Cream 52.30% 

Buttermilk .. .. 28.34% 

Butter 24.73% 

The above figures are calculated from the organic phosphorus content of the 
various materials assuming a phosphorus content of 4% for the phospholipid 
fraction. The assumption of the phosphorus content given is based upon the 
work of Kurtz et alia (61). The assumption that the relative proportions of the 
constituents of the phospholipid fraction remains constant in the milk and various 
milk products may not be correct, but likely variations will not alter the above 
figures greatly. 

Kurtz et alia found the ratio of the constituents in the phospholipid fraction 
of milk to be lecithin : eephalin : sphingom3Tlin as 8.4 : 4.5 : 1. The constituents 
have the following formulae : — 


H 

H 

H 

<) 


H 

H 


1 

j- 

1 

j. 

II 

— 0 


( 

— 

t 

0 

1 

J- 

-N (CH,)„ 

1 

0 

0 







R 

R' 



1 

n 







LECITHIN. 



H 

H 

H 


O 

H 

H 


hJ 

1 

-J. 

-0 

II 

— P- 


1 

-C- 


a 

1 

() 

.1 


1 

() 

1 ^ 


R 

R' 



H 





CEPHALTN. 


H H H H 

— (! _c! —J = CH (CH,)„ CH„ 

fl (i iIhr H 

HI H H O 

O = }i_0— (!— J— A— 

<1 i i 

H 

SPHINGOMYELIN. 

The symbols R. and R' in the formulae represent fatty acid grou[)s. Analysis 
of the lecithin-eephalin fraction indicated the fatty acid content to be: myristic 
acid 5.2%, stearic acid 16.1%, arachidic acid 1.8%, oleic acid 70.6%, dicoste- 
trenoic acid ( f ) 6.3%. The acids of the cephalin-sphingoinyelin fraction are com- 
prised almost entirely of lignoeerie acid. 

Although vague statements are made regarding the effect of proteins as 
stabilisers of the milk emulsion, it would appear that the stabilisation is largely, 
if not entirely duo to the lecithin. The emulsion is not destroyed by pasteur- 
isation, Avhich process would be expected to break-down the emulsion if it were 
stabilised by proteins. The emulsifying properties of lecithin are well known; 
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commercially, preparations of lecithin derived from soy beans are used for 
stabilising emulsions. The difficulty of separating lecithin from butterfat has 
long been noted (13). Thurston et alia describe experiments of cream washing 
to obtain pure butterfat (51) : “Lot 2 cream was converted into washed butter- 
fat in order to remove from the butterfat the substances absorbed on the fat 
globules. The cream was diluted to a volume of about 3 gallons with water at 
approximately 100®F., separated by means of a De Lavel No. 17 separator, 
rediluted, and separated until the cream had been washed 14 times or more. 
Near the end of this procedure a noticeable oiling-off of the butterfat occurred, 
which indicated that the fat globules no longer were stabilised. Further wash- 
ing caused a complete oiling-off of the butterfat.'^ 

The writer has found that commercial lecithin is a satisfactory material to 
employ for the re-emulsiflcation of low grade butter prior to renovation. For 
a small churning the pi’ocess is carried out as follows: — 

The contents of ten 56 lb. cases of butter are broken up and warmed with 
56 gallons of water. A small quantity of melted fat is skimmed off the material 
in the vat and used to dissolve the emulsifying material, 2^2 Ihs. of commercial 
material containing 60-65% lecithin. 

The lecithin solution is then spread as evenly as possible over the surface 
of the fat and gently mixed into the fat layer. Beaters are started and when 
an even mixture is formed in the vat the material is passed through the 
* ^ vacreator. ’ ’ 

The butter emulsion leaves the latter apparatus as a stable emulsion which 
may be churned in the usual manner as when churning fresh cream. 

The writer conceives a monomolecular (?) film at the surface of the fat 
globules, arranged somewhat along the following lines, as probably forming the 
important stabilising membrane. 


(CH,)., 

1 

1 

(OH,.), 

1 

N - 


4 

1 

\ _ _ 

I 

-H 

H— C’— H 

I 

H— C— H 

J 

H^C 

1 

-H 

H-i—n 

\ 

H—C— H 

1 

1 

() 

1 


1 

1 

0 

1 

> 1 


i () 

I,. 

] . 


1 

1 

(') 

1 

- o 

0 ^ 0 

1 

() () 

H-i^- 

1 

-H 

H— C— H 

1 

j 

H~(— H 

h->cL 

1 

-OH 

H— (!— OH 

1 

j 

H— 0— OR 

j 


-OH' 

H,C— OR' 

H,C— OH' 


Aquoous PhaHe 
Fat IMiase 


However, a protein is also closely adsorbed on the fat globules (62). 


THE DECOMPOSITION OF LECITHIN AND ITS EFFECT UPON THE 
QUALITY OP BUTTER. 

A perusal of the literature indicates that certain butter defects probably 
have a common origin. These defects are: a sensation of oiliness to the palate, 
metallic flavours and fishy flavours. This point has certainly been noted since 
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1909 when Sommerfeld reported that the oily taste of butter is often accom- 
panied by a fishy taste (63). Rogers pointed out in 1914 that fishiness may be 
preceded by an oily or a metallic flavour (64, 65). Washburn & Dahlberg found 
there was a tendency for the development of the defects called metallic flavour, 
an oily sensation to the palate, and a fishy flavour in sequence (5). Some of 
the results reported by the latter workers in this respect will be noted later. 

It is well known that the fishy flavour of herring and mackerel brines is 
largely contributed by the substance trimeihylamine, N(CHa)a. This substance 
might be produced from lecithin by decomposition of the chlorine group, 
(CHa)^ N(OH) CHa CHa OH. If trimethylamine is the cause of the taint in fishy- 
flavoured butter, the substance should cause the defect when worked into fresh 
clean-flavoured butter. The experiment was earned out by Supplee (6). He 
added trimethylamine and a number of its compounds (lactate, butyrate, oleate, 
stearate, the mixture of compounds formed with the insoluble fatty acids from 
butter, and the mixture of compounds formed with the soluble fatty acids from 
butter) to butter to give a concentration not exceeding 85 p.p.m. of buttei*. 
The review of his experiments says: ‘‘While there are several conflicting opin- 
ions as to the presence of the fishy flavour in any particular sample, it is never- 
theless evident that the greatest number of positive comments is found in the 
samples containing trimethylamine in one form or another. It will also be 
noticed that usually the greatest uniformity of such comments is found in the 
samples containing trimethylamine in unstable form. This is particularly true 
as to the samples to which trimethylamine was added alone, in combination with 
butyric acid, or in combination with the mixed soluble fatty acids of butter. 
These results are in harmony with the volatility, the taste and the odour of the 
compounds in pure state. The lack, in a few instances, of a majority opinion 
with regard to the samples containing trimethylamine oleate, trimethylamine 
stearate, and trimethylamine with the mixed insoluble acids, might be explained 
on the basis that, since these substances are so extremely unstable, the trimethyl- 
amine had nearly all volatilized before the time of scoring.'^ A table from 
Supplee ^s paper has been reproduced in the section dealing with the effect of 
salt upon the flavour of butter. 

Sommer and Sinit also tried the effect of working trimethylamine into buttei 
(1). These workers incorporated trimethylamine lactate into butter to give a con- 
centration of 100 p.p.m. and then submitted the material to judges and la3unen for 
critiesm: it was described as fishy by all. 

If trimethylamine is the cause of the fishy taint in butter it should be possible 
to separate it from fishy-tainted samples but not from fresh, clean flavoured 
samples. This has been achieved by Sommer and Smit (1). The following data i^ 
reported by them: — 

Sample Description of Sample. Trimethylamine. 

No. 

1 Fresh butter 

2 Fresh butter 

3 Fishy Initter. Commercial Sample No. 1 

4 Fishy butter. Commercial Sample No. 2 

5 Fishy butter. Sample of experimental butter furnished 

by Hunziker 

6 Fishy butter. Experimental butter containing 0*4% 

acid and O-^i iron lactate 

7 Fishy butter. Experimental butter containing 0*6% 

acid and 0*1% iron lactate 


None 

None 

32-66 p.p.m. 
32*45 „ 

22 .37 „ 

22*37 „ 

.3.5*97 „ 

35*52 , 

23*72 ,, 

23*80 , 

25*2 
25*1 
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The assumption that trimethylamine is the product involved considered to- 
gether with the assumption that lecithin is the substance forming the stabilising 
membrane, will explain why the various defects mentioned above may occur about 
the same time or alone. Decomposition of the lecithin would gradually break down 
the emulsion giving rise firstly to a cold metallic sensation and later to an oily 
sensation. Jf the choline fraction were so far <lisintegrated as to free the tri- 
niethylamine, fishy flavours would develop, but, if it were not deconipo'^ed to give 
trimethylamine, such a flavour would not be i)roduced. 

The assumption that trimethylamine derived from lecithin is the cause, in most 
instances, of fishy flavour of butter, however, does not preclude the i^ossibility of 
such a flavour being due to other causes in some instances. 

It is well known that butter stored near materials having strong aroiiias, such 
as fruit, will readily absorb such aromas. Oliver attributed fishy def(‘cts in batter 
to storage near fish (66). 

The effects of some feeds upon the flavour of milk is well known. L(‘wkowitsch 
(67) and other writers state that the trouble may be caused by feedins' fish meal. 

Kirchner stated that a fishy defect may be caused by f(*eding oil cakes (68). 
Linseed oil-cake feeding is fairly common })ractice, and the fat of this material 
contains appreciable (piantities of linolenie acid. The work of Hill and Palmar, 
previously mentioned, indicates that highly unsaturated glycerides I'rom linseed 
oil are secreted in the milk of cows fed with the oil (22). Hydrolysis of the fat 
of butter made from such milk would probably free linolenie acid along with other 
glycerides. Linohmic acid has a fishy odour (15, 66). 

Work at the Stockholm University indicated a correlation betvv<*en high iodine 
values for the butterfat and tin* development of fishy flavours in the butter (21). 
High iodine values were found ftir the butterfat of cows fed on large quantities of 
young leguminous crops. Here again, a similar c*xplanation to the last suggests 
itself: or possibly the* explanation may be as in the next instance. 

Cows fed large (juantities of sugar beet waste are prone to yield milk 
with a fishy taint. Such Avaste contains betaine in appreciable quantities and 
Davies has found that the main metabolite of this substance in the cow is tri- 
methylamine oxide (71). 

OH.,— N (CHh);, 0 - N (CHd. 

do-d 

Betaine Trimethylamine oxide 

Davies found that diffu.sion of the latter compound readily takes place be- 
tween the milk in the udder and the blood stream (72). Tt appears, therefore, as 
though the fishy flavoured milk produced by cows fed on (piantities of beet waste 
is almost certainly due to the secretion of trimethylamine oxide in the milk. 

Sommer and Sinit, from their review of the literature, concluded that tluu'e 
Avas a very general agreement regarding the factors that favour the development 
of fishiness in butter (1). These factors are; a high acidity in the cream; a high 
salt content of the butter; overAvorking in the manufacture of the butter; and 
metallic contamination of the butter. To A’erify those eonclusions they eondueled 
the following experiment; — 

Sweet cream, 400 lbs., was divided into ten lots of 40 lbs. each as follow.s: — 
Lot L — Raw, unripened. 

Lot 2. — Raw, naturally ripened, acidity 0.4^/. 
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Lot 3. — Raw, naturally ripened, acidity 0.6%. 

Lot 4. — Raw, naturally ripened, acidity 0-6%, neutralised to 0-25%. 

Lot 5. — ^Pasteurised, unripened. 

Lot 6. — Pasteurised, starter ripened, acidity 0 4%, 

Lot 7. — ^Pasteurised, starter ripened, acidity 0.6%. 

Lot 8. — Pasteurised, starter ripened, acidity 0.6%, neutralised to 0 25%. 

Lot 9. — Pasteurised afte^ natural ripening to 0.4% acidity. 

Lot 10. — Pasteurised after natural ripening to 0.6% acidity. 

Unfortunately, the workers did not make up another lot in which the acidity 
was obtained by the addition of pure lactic acid. 

All obvious precautions were taken in the butter making: such as working in 
an earthenware hand churn and a^'oiding contact with metal surfaces. 

The butter made from each of the ten lots of cream was divided into seven 
parts which were treated as follows: — 

Part 1. — Unsalted. 

Part 2. — Medium salted, 1*5% salt. 

Part 3. — Highly salted, 3-0% salt. 

l*art 4. — Highly salted, 3.0% salt, plus 01% ferric oxide. 

Part 5. — Highly salted, 3 0% salt, plus 01^ iron lactate. 

Part 6. — Highly salted, 3.0% salt, plus 0.1% tin lactate. 

Part 7. — Highly salted, 3 0% salt and ovcrwoi’ked. 

Each of the seven parts prepared from each of the ten lots of cream was 
divided into two parts; one of these was stored at the other W'as stored at 

35-40°F. The samples were scored by three judges at intervals of about a month 
and the different flavours carefully noted. For results see Table A. 

From the results obtained Sommer and Smit drew the following conclu- 
sions : — 

‘*1. Fishiness appeared earlier and more often in the samples stored at the 
higher temperature. 

2. True fishiness was found jiractically only in the unpasteurised samples 
(lots 1, 2, 3 and 4). 

3. Pasteurisation after ripening (lots 9 and 10) seemed to be more effective 
in preventing fishiness than pasteurisation before ripening (lots 5, (>, 7 and 8). 
Lots 6 and 7, pasteurised and then ripened, showed fishiness in the samples con- 
taining 3.0% salt and iron lactate, while the corresponding lots, lots 9 and 10, 
pasteurised after ripening, showed no signs of fishine.ss. 

4. The high acid samples, lots 2 and 3 especially, developed fishiness most 
rapidly. 

5. None of the unsalted and low salted sami>les developed fishiness. 

6. Only one of the samples where acidity and salt alone were active 
developed a slightly fishy odour. 

7. The presence of iron oxide and iron lactate combined with high acid and 
salt caused the most distinct and greatest number of fishy samples. The iron 
lactate was more active than iron oxide. 

8. Tin lactate did not cause fishines.s. 

9. Overworking showed a slight tendency to aid the development of fishiness. 
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10. Neutralisation to a low acidity before churniiip^ was effective in reducing 
fishiness. Lots 4 and 8, neutralised to 0.25% acid, showed less fishiness than the 
corresponding unneutralised samples, lots 3 and 7. 

‘‘Thus the results of these experiments clearly show that high acid, high salt 
and oxidation produced by overworking, but more especially by the aid of 
catalysers, are the important factors in the development of fishiness. The results 
also show that pasteurisation and neutralisation are effective means of checking* 
fishiness.^’ 

Let us review the experiments mentioned in Tables A and B. In the first place 
it seems quite obvious that the presence of salt up to 3 per cent., with or without 
acid up to 0.6 per cent., in the absence of other factors, does not result in break- 
down of the lecithin to give trimethylamine. In the case of the samples made from 
cream lot 3, enzymic decomposition was possible, and further, a large number of 
samples containing both high acid and high salt contents did not develop fishiness. 


Table A. 

FLAVOtUlS DF.YKT.OPKl) IN THE EXPERIMENTAL UrTTEK AT 3r> T(» 40^ F. 


Lot 

mini- 

her. 

MoDthH 

stor- 

HRe. 


Treaitnient of the 

Rutter. 


Tn- 

1 wilt. 

1 3 0% salt. 

1 

3 0®o salt 

]ilUM 0*1% 

♦erne oxhle. 

1 

3 0% salt 

iron lactate. 

1 

3 0®i, salt I .3 salt 

I plus 0 l®,, I ])liis 

I tin lactate, j o\ei working 

1 

4 

0 

•• 

SliRhtly oil.v 
Slightly oily 

Slightly oily 
Sliglitly oily 

Metnlll.- 
Metallir an'i 
oily 

Slightly flRhy 

Oily 

Slightly Ashy 

I Slightly oil\ Slightly oily 

I Slightly oily Slightly oily 


8 


Slightly oily 

Oily 

Fishy 

! Oily Oih 

2 

4 

A 

8 


Slightly ollv 
Slightly oil> 
Slightly oily 

Oily 

Oily j 

Very oily 

Slightly Ashy 
Fl«hy 

FiMhy 

Fishy 

Very A.shy 
Very Ashy 

' Oily 

Slightly Ashy 
Oil\ am! 

Ashy 

3 

4 

H 

8 



Very oily 

Very ''lly 
Slightly fi.shy 

Slightly fishy 
Fl8hy 

Fishy 1 

Very Ashy 
Very Ashy- 
Very Ashy 

Very ollv 
Kishy 

' Oilv and 

I Ash\ 

4 

4 

6 

8 



Slightly rlly 
Slightly oily 
Oily 

Oily 

Oily 

Tallowy 

\ery oily 
Fishy 

Fishv auul 
tallowy 

Oilv 

i Olfv 

i Oily 

I 


4 

tf 


Oily 

Oily 

Oily 

t)il.v 

Oily 

Oily 

Oily 

Oily 

Tallowy 

Oily- 

Very oily 
Fishy 

I I Oily 

I Oily Very ody 

6 

4 

A 

8 


' 


Oily 

Oily 

Tallowy 

Metallir and 
oily I 

SlIghtJvAshy 
Tallowy 

Oily 

I Oih 

Very oily 


4 

A 

8 




Ollv 

Oily 

Very oily 

OIK 

Slightly fi^hy 
Tallowy 

I Oilv 
• Oily 

j Very oily 

8 

4 

6 

8 

. . 

. 



Oily 

Oily 

OHy aiMl 

tallowy 

Metallie and 
oily 

Olly 

Tallow y 

Slightly oily 

I Slightly oily 

I Tallow'N 

I 

9 

4 

A 

8 

.. . 


Slightly oily 
Slightly oily 

Oily 

Metallic 

OUy 

Oily 

1 Very nietnlllc ! 
1 Metallic and 
oily 

Tallowy 

! Slightly oily 
, slightly ofly 

I Oily 

10 

4 

.. 



Oily 

Metallic and 
oily 

Oily 

T.illowy 

I Oily- 


A 

8 

1 


Oily 

Oily 

Oily ani 

tallovy 

Oily 

' Very oily 

I 
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Table B. 

FLAVOURS DRVBLOPRD IN THE EXPERIMENTAL BUTTER AT KP F. 




Treatment of the Butter. 

Lot 

Months 








lutni* 

Btor- 




8 0% salt 

3 0% salt 

8 0% salt 

8*0% salt 

ber. 

ftge. 

Un- 

1*5% salt. 

3-0% salt. 

plus 0*1% 

plus 0 1% 

plus 0-1% 

and 



salted. 

ferric oxide. 

iron lactate. 

tin lactate. 

overworking. 

1 

4 




Metallic and 

Metallic and 








oily 

oUy 


OUy 


e 



Oily 

Very oily 

Oily and 

fishy 

Fishy and 
tallowy 



8 



Oily 

Ftehy and 
tallowy 

*' 

OUy 

2 

4 




OUy 

Very olJy 




6 


Slightly oily 

Oily 

Slightly fishy 

Fishy 




8 


Slightly oily 

Very oily 

Flidiy anti 
tallowy 

Fishy and 
tallowy 


Very oUy 

3 

4 



Oily 

Metallic and 
oily 

Slightly fishy 
Fishy and 

Very oily 

Oily 



0 


Oily 

Oily 

Fishy 

Oily 

Oily 


8 


Oily 

Oily and 

Fishy and 
tallowy 

Oily 

Very oUy 




tallowy 

tallowy 

4 

4 




Metallic and 

Metallic and 




G 



OUy 

oily 

Metallic and 

oily 

Metallic and 


Oily 





oily 

oily 



8 



Oily 

Oily and 

Tallowy 


OUy 






tallowy 



r» 

4 




Metallic 

Metalllt* and 









oily 




G 

8 



Slightly oily 
Oily 

Slight 1.V oily 
Tallowy 

i Oily 

Tallowy 


Oily 

OUy 


4 



Oily 

Metallic and 
oily 

Oijy 




G 

8 



Oily 

Very oily 

Very oily 
Tallowy 

Slightly fishy 
Fishy and 
tallowy 


Oily 

Very oily 

7 

4 



Oily 

Metallic ami 

OUy 







oily 




G 



OUy 

Very oily 

Slightly fishy 

I Fishy and 

Slightly oily 



8 



Very oily 

Tallow>’ 

Oily 

Oily 







tallow’y 



S 

4 



Oily 

Metallic 

Oily 

Slightly oily 



« 



Oily 

Oily 

Oily 

Slightly oily 

Slightly oUy 


8 



Oily 

Tallowy 

Tallowy 

OUy 

Oily 

J) 

4 



Oily 

Oily 

OUy 




G 



OUy 

Very oily 

Very oily 


OUy ’ 


8 



OUy 

TaUowy 

Tallowy 


Very oUy 

10 

4 



Oily 

OUy 

oily 


Oily 


G 



OUy 

Very oily 

Very oily 



8 



Very oily 

Tallowy 

I'allowy 


Very oily 


The experiments do not indicate whether the presence of salt is necessary, in 
addition to such factors as enzymes and metallic contamination, to produce the 
fishiness. However, O’Callaghan stated that much Australian unsalted butter was 
criticised as fishy when it arrived in London (73). Washburn and Dahlberg noted 
in their experiments that fishiness could develop in unsalted butter (5). The ex- 
periments of Supplee also indicate that fishiness develops in unsaltcd butter (6). 

The experiments of Sommer and Smit, noted above, indicate that high acidity 
is not necessary for the development of ‘'fishiness (lots 1, 4 and 5). For two of 
these lots the acidity is not given : in one case the cream was sweet, however, and 
in the other case the butter was made from cream neutralised to 0.25 per cent, 
acidity. Included in the paper by Supplee is data for a number of samples pre- 
pared from cream having acidity as low as 0.16 per cent, which went fishy during 
storage (6). 
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However, notwithstanding the fact that salt and acidity are unnecessary for 
the development of fishiness in butter during storage, there is a general consensus 
of opinion that the defect is more often noted in the presence of such factors. 
This is shown in the review of the literature by Sommer and Smit (1). 

In the first place, as previously mentioned, the presen(5e of acid and salt will 
make more evident a defect which otherwise might have passed unnoticed. 

However, experiments indicate that both acid and salt favour the development 
of fishness. The following data from Ihe work of Washburn and Dahlberg illus- 
trate the effect of salt (5) : — 





Judge's Comments on the Butter. 


Cliiini 

Salt. 





No. 

Initial. 

113th Day. 

284th Day. 

.304th Day. 


3 


Good 

TrlAe mouldy, cheesy .... 

Slightly unclean, metallic 

Weak body, bitter, curdy. 


1-72 

WUl not go 
Ashy 

Metallic 

Sightly oily, slightly 

Fishy. 

i> 

0 

Good 

TrlAe rancid 

Slightly Ashy, slightly 

Fishy, overworked, body 





unclean 

poor. 


2-07 

Tendency to 
Ashy 

MetalUc 

SU^htly oily, slightly 

Fishy. 


0 

1 

Metallic 

Sl^pitly oily, slightly 
Fishy, course 

Weak body, Ashy. 


2-41 


Fishy 

Fishy, overworke<l, body 






poor. 

1 

0 

Ory 

Kancld, tnetallic 

Metallic, cheesy, slightly 

Fishy, overworkwl, body 




unclean 

poor. 


2-61 

Tendency io 
Ashy 

Fishy 

Fishy, sliglitly unclean 

Fi.shy, biMi. 

4 

0 

Good 

Metiailic, old llavotir 

Fishy 

Weak body, overworked, 
sUghtly Ashy. 


3-27 

Good 

MetalUc 

Fishy 

Fishy. 

5 

0 

Extara Ane 

Slightly inetaUlc 

Good aroma, slightly oily 

Flat storage Aavour, weak 



aroma 



body. 


3-70 


Coarse, not Ashy 

Coarse, unclean 

Fishy. 


Butter samples prepared from cream ri[>ened to an acidity of 0.58 per cent, 
were stored for 284 days at — 15"F. and for a further 20 days at SS^-GO'^F. Salted 
and unsalted samples were prepared from <‘ach churning. Unfortunately, salt was 
not added to the unsalted samples at the time of tasting and possibly, had this 
been done, fishiness would have been detected in both members of a pair where it 
was only noted in one member (the salted sample) in the results as reported. 
Sommer and Smit said: — ‘^However, besides this intensifying effect of the salt,’' 
on Uie flavour, “it must also be involved in the actual production of the flavour, 
becau.se fishiness is not ))roduced by simply incorporating salt into an unsalted 
sample of butter, the corresponding salted sample of which has bi^come fishy in 
storage.” No relevant data regarding this statement were presented. 

In view of the effect of salt in controlling deterioration when the matei-ial is 
held at room temperature, which will be mentioned later, it is important to note 
that .salt, in itself, has not been shown to cau.se deterioration in cold storage. 

The following statement of Rogers et alia regarding the effect of acidity is 
characteristic (74) “In a tabulation of the examination of 259 sample's of experi- 
mental butter from cream of known acidity, of 187 santples from cream having an 
acidity below 0.:i per cent, only 2, or 1.5 per cent., were marked ‘fishy,’ while of 122 
samples having an acidity of 0.3 per cent, or over, 60, or 49.2 per cent., were 
lishy.’^ 
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RojEfers and Gray presi^nted thc» following data showing the elTect of acidity 
in causing deterioration (75) : — 

THE INFLUENCE OF DIFFERENT ACIDS ON THE FLAVOUR OF BUTTER. 


Lot. 

Acid added. 

. 

Acidity of 
Cream. 

Score after 15 days. 

la 

None 

% 

0144 

88 — ^Trifle unclean and very greasy. 

lb 

Lactic 

0-216 

88 — Trifle unclean and very greasy. 

Ic 

Lactic 

0-432 

86 — Fishy and greasy. 

2a 

None 

0-126 i 

90 — ^Trifle oily, body weak and greasy. 

2b 

Acetic 

0-216 

87 — Very greasy, rancid and fishy odour. 

2c 

Acetic 

0-350 

84 — Very fishy and greasy. 

3a 

None 

0-126 

90 — Clean but greasy. 

3b 

Hydrochloric 

0-225 

90 — ^Trifle unclean and oily. 

3c 

Hydrochloric 

0-450 

84 — ^Very fishy, greasy. 


In these experiments the samples were not all brought to the same acidity 
at the time of examiiiati^ni, and, in view’ of the effect of acidity on the flavour 
of butter, are therefore open to criticism. 

In the study of butter deterioration at least three factors must be given 
consideration. These are : 

(1) The growth of bacteria with the liberation of bact(*rial exo- 
cellular enzymes. 

(2) Deterioration ]m)duce<l by the bacterial enzymes, and 

(3) Deterioration due to ]nirely clnunical factors. 

In general, at low storage temi'cratures whert‘ ih<‘ growth of micro-organisms 
is mainly inhibited and the deterioration is ]>robal)ly mainly due to chemical 
factors (as appears to he the case with the development of fishiness), one w’ould 
expect the greatest deterioration in the most acid material — due to such effects 
as increased activity of metallic impurities. 

Wiley reported the following data showing the effect of acid in causing 
deterioration ot unsalted butter (76). 




Loss 

on Storage (points). 


Method of Manufacture. 






16 Weeks 

18 Weeks 

18 Weeks 



at 40® F. 

at 14® F. 

at 0® F. 

1 

Sweet cream 

2-6 

1-1 

1-1 

2 

Sweet cream neutralised to pH 7*3 

2-66 


0-75 

3 

Ripened to pH 6 

1-7 

2*3 

2-0 

4 

Lactic acid added to pH 6 

i-7 

1-6 

1*6 

5 

Ripened to pH 6 

3-6 


2-3 

6 

Lactic acid added to pH 5 

[ 6-3 


0-66 

7 

Ripened to pH 6 and neutralised 

2-3 

M 

1-1 

8 

Ripened to pH 5 and neutralised 

1*7 

0*5 

0-4 


In the first place, the results of Wiley are not com]>arable with those of 
Rogers and Gray because his material was unsalted. Further, Rogers and Gray 
noted the effect of acidity on the development of the specific defect called fishiness, 
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but the type of deterioration in Wiley’s samples was different, the samples turn- 
ing stale, eheesy, rancid or fruity. W^iley’s results are mentioned because they 
show the effect of diiferent factors. 

Let us consider experiments Nos. 1, 3 and 4. When stored at 40® F. at which 
temperature the growth of bacteria is likely to be marked, tin* j)roducts of the 
lactic fermentation have apparently repressed microbial giowth and the loss of 
grade was less than in the case of the unripened sample. Pure lactic acid does not 
appear to be the main bactenal product responsible for cheeking the growth of 
ihe oi'ganisms and when added to cream accelcratj‘d chemical dt‘Composition. At 
the lower tcini)eratiircs of storage the growth of organisms will be clicckcd and 
••bcmical deterioration will be the notable effect. Thus it will hv seen that the addi- 
tion of lactic acid slightly increased the dct<‘i‘ioration. In the case of the ripened 
>amj)lc the deterioration was still imn-c marked presumably because of tin* effect 
of tb(* acid and of bacterial enzymes ))roduec<l during the ripening process. 

To return to tin* subj(*ef of leeitbiii decomposition, Sommer and Sinit made 
experiments to determine tin* eifeet of acid and salt in causing breakdown t>f an 
emulsion of this substance (3). Mereuru, chloride was used to jirevent bacterial 
deeom])osition The samplcf- wovq kept in an incubator adjusted to 28®C. for 
three weeks. Tin* following data resulted: — 


THE CHEMICAL DECOMPOSITION OF LECITHIN INTO TKBIETHYLAMINE. 



0 1% Lecithin plus: 

Treaimout of Sample. 


0-1% 

H.,0., 


0-1% 


Nothing. 

Ferrous 

1 cc. to 

Oxygen. 




Lactate. 

14 cc. 


plus Og. 


Per cent. Trimethylamine ol total possible. 

No salt, no acid ... 

1-89 

1-46 

2-49 

216 

2*50 

2% salt, no acid 

2*85 

100 

5*77 

2-85 

4*65 

4% salt, no acid { 

2*85 

2-50 

.'>•77 

2-85 

4*99 

No salt, 0*25% lactic acid 

4*22 

3-32 

8-79 

6-55 

6*60 

No salt, 0-50% lactic acul 

4-48 

4-32 

10-34 

10-52 

7-93 

2% salt, 0-25% lactic acid 

5*60 

4-98 

11-29 

14-65 

8*43 

4% salt, 0-25% lactic acid 

5-60 

5-77 

11*20 

14-82 

8*13 

2% salt. O' 50% lactic acid i 

5-77 

7-41 

13*78 

17-23 

8*87 

4% salt, OT)0% lactic n(‘id 

6-29 

7-41 

1404 

17-75 

9-13 


**Note: The aiiKiunt of lecithin, fenous lactate, salt and acid are expressed on 
the basis of butter moisture) corresponding to these emulsions, i.r., the 

actual eoneeiitratioii of these substanei’s in the emnlsions is ()V4 times as great as 
stated in tin* table.^’ 

“The results given show that lecithin will undergo decomposition and yield 
trimethylamine under conditions that exclude bacterial action. This decomposi- 
tion takes }>Jaee most r(*adily under conditions that combine salt, high acid and 
oxidation. These results correlate very nicely uith the conditions known to favour 
the development ol‘ tishinoss, and thus lend su plant to the theory that the fishy 
flavour results from the <-hemieal decomposition of h'cithin yielding trimethyla- 
inine.’^ 

Jn explaining the eifeet of salt and acid in acet'lerating the deeoiniiosition of 
lecithin, Sommer and Sniit note: — 

1. Salt solutions dissolve lecithin; 

2. Salt lowers the freezing inniit of brine; and 

3. The addition of salt to butter iH*cessitates additional working of the 

butter, a factor favouring oxidation. 
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Acid conditions favour the decomposition of lecithin because: 

1. Acids accelerate hydrolysis, 

2. Acidity aids oxidation; and 

3. Acids in the cream cause the absorption of moials during the 

Tnanufacturing ]>rocess. 

The writer would point out that probably the main effect of the acid brine is 
to activate the metals because of the high ionic activity ; further, concerning butter 
made from high acid cream, it is probably t}n‘ aclion of microbial pro-oxidative 
enzymes which causes the detect, an exi»lanation which agrees with the findings 
that pasteurisation of such (‘reams generally st(»])s th(* development of the defect. 

Attempts to produce a fishy flavour in butter by bacterial inoculation have 
led to conflicting results. 

Keakes, (Jud(li(‘ and Reid found that pings of flshy butter inserted into clean 
butter did not (‘aiise fisbimsss to be developed in the clean butter (77). 

Rogers in snrv(*vs of crcameri(‘s where outbreaks of flshy butter had been 
noted found no unusual si)e<*ioH of bacteria in the products and was unable to pro- 
duce fishiness in cream bv inoc'ulating it with bacteria isolated at such creameries 
(75). 

Supplee was able to prodiu'c fishy butter from cream that had b(H*n ripened 
24 hours after iii(»cuJation Avith H. ichtht/osmim or a certain unnamed organism 
( 6 ). 

Cusiek also was able to produce fishy taint bull(‘r from cream ripened after 
addition of B. ichthj/osmius (70). 

Sommer and Smit studied the two organisms used by Supplee (1). They 
found that the two organisms could produce trimetbylamine from l(»(‘ithiu given 
suitable conditions, but the organisms Tailed to grow i!i conditions that are favour- 
able for the development of fishiness, /.c.. salt and acid <*(>nditions. They consider 
that the invt'stigators who claim to Iiave pi’oduced fishiness in butter by means of 
bacteria either did not exclude the factors that lead to chemical decom])osition of 
IcJcitbin, or they produced the defect in (juitc abnormal conditions. 

The writer, however, cannot agree with the opinions of Sommer and Smit. 
As explained abov<‘, salt and acidity in the absence of othei' factors do not cause 
fishiness. The organi-'ins studied by Siif'pl<*e and Cusiek may, during their growth 
in the (U'eain, have prcMiui'ed enzyim*s ca])able of causing the necessary type of 
le(*ithin (h'composition. As the cr<*am was not luiat treated, sueh enzymes would 
remain active in the butter even though development of the organisms was in- 
hibited. 

THE Ml( ItOBIOLOClCAIi EXAMINATION OF BUTTER. 

The same two methods which are used for the determination of the num- 
bers of bacteria in milk samides may also be used for determining the numbers 
of bacteria in butter samples. These are the ^‘dircict count method and the 
‘Opiate count’’ method. 

The ‘‘direct count” method was adapted to the examination of butter 
samples by Hammer & Nelson (87). Fay has also described a suitable tech- 
nique (88). 

The “direct count” method has but limited use in the examination of butter 
because many of the organisms to be seen are dead. In the case of pasteurised 
butter prepared from sour cream or cream which has been ripened with starter, 
this is particularly so. 

Most of the plate counts of bacteria present in butter samples recorded in 
the literature are ])robably far too low. This is especially to be expected when 
the counts were made upon beef-extract agar, a medium far different in com- 
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position from butter, the medium in which the organisms have been growing. 
Counts made on whey-agar media can be expected to be more reliable. How- 
ever, even with these med.a, care would be necessary in selecting the milk for 
its preparation, as milk drawn from animals sutfering from mastitis can be ex- 
pected to contain inhibitory chemical substances. Probably media of the type 
recently suggested for making counts of the organisms in milk will eventually 
be generally used for butler work (80, 90). 

The following j)ortion of a summary, abstracted i'rom the report by Wilson 
vt alia, will serve to show the limitations of the “plate count’’ (89) : 

Ostensibly it measures the numbers of bacteria in milk, but in fact it does 
not. On account of the difference between various species ot‘ bacteria in their 
nutritional, respiratory, and ttuiiperature requirements, on account of the fact 
that many organisms may be dead, and, most imi)ortant of all, on account of 
the gross irregularity in the distribution and clumping of the organisms in the 
milk, the plate count merely registers the number of bacterial units capable of 
multi])lying under the particular conditions selected. Since the average number 
of bacteria |>er clump is variable from one milk to another, and from time to 
time in the same milk, and since these clumps may disintegrate to a (luite un- 
controllable extent during the process of dilution, it follows that the figures 
yielded by the plate count are arbitrary, not strictly comparable from milk to 
milk, merely approximate, and have no r(*al significance. 

“The technicjue is conqilex, is difticult to standardise, and requires highly- 
skilled workers. h]ven under favourable conditions, with the method standard- 
ised as far as possible, the experimental error is very large, and on any one 
count an allowance of ± 90^ r may ha\e to be made. Even this margin of error 
will not include all results ” 

The above criticLsin, although written in ('onnection with the bacteriological 
grading of milk, is applicable almost word for Avoril to the examination of 
butter samjiles. 

However, notwithstanding the factors noted in tin* above criticism, the plat(* 
count shows a surprisingly high correlation coelTicient when conqiared with the 
'individual direct count” (at the moment milk is again being considered) and, 
in the present state of onr knowledge, the individual dirert count must be 
accepted as giving the closest estimation of the total numbers of organisms in 
milk samph's. To ijuote from the “Standard Methods of Milk Analysis’’ (93): — 
“As it is only in tliis way that counts <d* bacteria themselves can be made, 
it must be recognis<»d that accurately made microscopic counts of individual 
bacteria give the truest picture of the actual number of bacteria in raw milk 
that can be obtained w'ith any technique.” 

Robertson & Frayer report the following data showing the relationship 
between the “agar jdate count’’ and the “individual microscopic count” (104). 


Temp, of Expt. 

No. of 
Samples. 

No. of obs. 

Co-eff’. of 
(U^rrolation. 

Standard 

I>eviation. 

80** F 

17 

139 

-f -90 

± log. 1-42 

70® F 

17 

228 

H- *93 

± log. 1-37 

60® F 

17 

363 

-f -94 

± log. 1-37 

50® F 

10 

302 

+ *94 

± log. 1*30 


It must be admitted that, so far as milk count work is concerned, when “plate 
counts” are correlated with “individual direct counts,” the standard deviation is 
very high; the mean standard deviation in the above table is + log 1.37. 
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To consider the application of the ‘^i)]ale couiit’^ to butter deterioration studies, 
the standard deviation in any series of experinunits can be expected to bo less than 
that above. The reasons are as follows : — 

(1) The “diix^ct count” takes into consideration all orj^anisius, alive or dead, 

and, in the case of butter det(*rioration, we are conc(*rned only willi 
the living' organisms. 

(2) Instead of having to satisfy the nutritional re(|uirements of all the 

organisms present, it in only necessary to supply th(‘ recpiireinents of 
organisms ca]>abh‘ of develo])iiig in butter. 

VVc can eouclude that, when a I'air nuiulKM* of samples t)f huticu* are examinea 
by the ‘‘plate count'’ method a high d(‘gree of correlation may be ex])(*ete(i between 
(he mean counts obtained and the niimlxu* of organisms capable of developing in 
the butter. Individual eount^^, however, luav be far from correct. 

For the purpose of shortening the lime of incubation, “microscopic colony 
counts” have been suggested. In coniU'ction with butter work, Johns has d(‘seribed 
sucli a method for the det(M mination of the numbers of yeasts and moulds in butter 
(Of)). Recently, Moir and Russell have described such methods for both y(*ast and 
mould counts and for ba('t(‘rial counts (07). The above criticism of the “plale 
count” method is generally a]’])lic.al)l(' lo the “microscopic colony count” method. 

(To be coniinxied.) 


Agricultural Problems. 


Agriculturists, ])ast()ralis1s uiul ]>riiiiary pruducers generally, nnIiu may be lia\ing 
difficulties of any kind in connection with tlieir jirodiiction acti\iti(‘s, ar(‘ invited to 
conimimicato with the Agricultural AdviMU* (»f tlieir distiict of the Department of 
Agriculture, uheii iiiforniatioii and a<h ice will bo supplied free of eharge. 

Where identification of jilaiit or stock diseases or insect pests is rcijuired, full 
details of symptoms sliould b(* forwarded .‘ind also sam])les of the iliseased plant, 
animal tissue or ius>cct where praeticalde. Plant ti'^sue intended f»»r examination by 
the Plant Pathologist should be wrapped in pa]»er .aiid not forwarded in airtight eon 
tainers, and jilant specimens for the Potanist should be pressed betwc'eii iiowsjiajKvr 
and dried before despatcli. With n'gaid to animal tissue for microscopic <‘xamiii}i- 
tion, this sliould be forwjirded hi a s^olution of 10 jicr cent, formalin, or if of coiH 
sidcrable bulk in a s-ealed kerosene tin conlaiiihig xi few .ounces of formalin as t* 
])reservative. Living insects shouhl be sent in suitable containers and dead specimens 
in methylated s^pirits. 


The addresses and luimes of Advisers are as follows: — 


Albany 
Bridgetown 
Bunbury 
Busselton . . 

Geraldton . . 

(losiiells 

TTarvoy 

Katxinning 

Kalaniunda-Koloystone . . 

Kimunoppin 
Manjimup . 

Metropolitan, (lingin, Cluttering 
Mundaring 


A. T. Culviii (Pruil); B. Williams (Dairying). 

A. Fliiitoff (Fruit) ; A. M. Tindale (Dairving). 

M. Cullity; J. T. McNally. 

J. M. Nelson. 

N. Davenport ((lovernment Buildings). 

B. C. Owen. 

K. J.. Calles (Fruit). 

A. S. Wild. 

W. IT. Read, c/o. Department of Agriculture, 
Perth. 

W. M. Nunn. 

O. M. Scott. 

H. E. Bennett, c/o. Department of Agriculture, 
Perth. 

Y. P-ahill. 
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LIST OF BULLETINS AVAIUBLE FOR DISTRIBUTION. 


No. 20. — The Pruning of Fruit Trees, J. F. Moody. Price 28. 0d. 

No. 38. — lAnseed or Flax and Its Cultivation, L. Sutton. 

No. 46. — Fruit Packing and Marketing and Exporting of Fruit, J. F. Moody and J. Ramage. 
Price Is. 6d. 

No. 67. — Vermin Destruction. A. Arnold. 

No. 60. — The Farmer* s Clip. J. J. Mahood. 

No. 93. — The Home Tanning of Sheep and other Skins. H. Salt. 

No. 101. — Cotton Cultivation. Q. L. Sutton. 

No. 113. — Picked Pieces : Classification of Clip, 

No. 121. — Mildew Septoria Leaf Spots and Similar Dise/ises of Cereals. W. M Came. 

No. 122. — Codlin Moth : Descriptive Account together with Notes on its Control. L. J. Newman. 
No. 126. — The Rusts of Cereals. H. A. Pittman. 

No. 128. — Woody Aphis Parasite. L. J. Newman. 

No. 136. — The Use of the Scythe. H. Campbell. 

No. 143. — The Zamia Palm and Rickets in Cattle and The Kerosene Method or Eradicating the 
Palm. A. B. Adams and G. K. Baron-Hay. 

No. 168. — Thom Apple. W. M. Came and C. A. Gardner. 

No. 169. — Bathurst Burr. W. M. Came and C. A. Gardner. 

No. 170. — Paterson's Curse. C. A. Gardner. 

No. 173. — Braxy-like Disease of Sheep tn Western Australia. W. H. Bennetts. 

No. 181. — Branding of Stock. A. Arnold. 

No. 192. — Root Rot of Fruit Trees due to ArmiUaria Millea. H. A. Pittman. 

No. 198. — Spotted Thistle. W. M. Came and C. A. Gardner. 

No. 216. — King Island Melilot. W. M. Came, C. A. Gardner, and A. B. Adams. 

No. 217. — Army Worms, Cut Worms and Web Worms. L. J. Newman, 

No. 219. — Bitter Pit in Apples. W. M. Came, 

No, 220. — Irrigation. A. R. C. Clifton. 

No. 222. — Spring Beetle Investigation. L. J. Newman. 

No. 226. — Cape Tulip. W. M. Came and C. A. Gardner. 

No. 228. — Root Rot and Fool Rot of Wheat. H. A, Pittman. 

No. 230. — Bone Chewing and Toxic Paralysis of Cattle. H. W. Bennetts. 

No, 231. — Grain Weevils. J. L, Newman. 

No. 263. — Drooping Flowered Clover. T. C. Dunne and C. A. Gardner. 

No. 264. — Sorrel, W. M. Came, A. B. Adams, and C. A. Gardner. 

No. 266. — Climbing Cut-worm or Tomato Moth. L. J. Newman. 

No. 260. — The Treatment of Bowling Greens, Tennis Courts and Lawns. G. N. Lowe. 

No. 270. — Subterranean Clover Weevil. L. J. Newman. 

No. 271. — Seaweed as a Fertiliser. L. J. H. Teakle and L. J. Newman. 

No. 272. — Biological Control of the Silver-Eye. L. J. Newman. 

No. 274. — Nut Grttss . — C. A. Gardner. 

No. 283. — The EeUvorm-GaU or Root-Knot Disease. H. A. Pittman. 

No. 284. — The Common Blue Lupin. C. A. Gardner and H. G. Elliott. 

No. 286. — Potato Diseases in Western Australia — Irish or Late Blight. H. A. Pittman. 

No. 289. — The Unsound Economics of the F.A.Q. Standard for Selling Australian Wheat. Geo. 
L. Sutton. 

No. 290. — Wax Scale {Ceroplastes Ceriferus), Anderson. L. J. Newman, B. A. O’Connor, 
and H. G. Androwartba. 

No. 291. — "Early Blight" or "Leaf Spot" and the Maerosporium "Storage Disease" of 
Potatoes. H. A. Pittman. 

No. 292. — Cultivation of Onions. E. T. Morgan, 

No. 294. — Best Kept Farm Competition — Manjimup. M. Cullity. 

No. 302. — Hints on Bees and Their Management. H. Willoughby I«ance. 

No. 306. — Black Spot or Scab of Apples and Pears. H. A. Pittman. 

No. 308. — Bee Hives. H. Willoughby Lance. 

No. 309. — The Pollination of Orchards. H. Willoughby Lance. 

No. 310. — The Wild Turnip. C. A. Gardner. 

No. 314. — Bordeaux Mixture. H. A. Pittman. 

No. 316. — Mexican Poppy. C. A. Gardner. 

No. 316. — Bananas, F. J. S. Wise. 

No. 319. — Cape Gooseberry. G. W. Wickens 

No. 320. — Agricultural Seeds and Their Weed Impurities. IL G. Elliott. 
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No. R21. — Codling cf MUh and Creams G. K, Boron-Haiy. 

No. 828. — NUrogen Fixing Bacteria for Leguminoue Plante. H. A. PittmaA 
No. 826. — Ap^ CureuUo. H. O. Andrewarilia. 

No. 327. — Wine^Making for Domedth Uee. H. K. Johns- 
No. 830. — Chemical Weed KiUere. Q. B. W. Meadly. 

No. 886. — The Export Lamb. Price Is. 

No. 887. — The Pnneipal Ineect Peete of Tobacco. L. J. Newman. 

No. 338. — The Cleaneing of Daily UteneUe. G. K. Baron*Hay. 

No. 330. — The Apple Tree and lie Food. Geo. L. Sutton. 

No. 340. — Btandardieing the Apple Pack. A. Flintoff. 

No. 341. — Dentition of Sheep. H. MoGallum. 

No. 343. — The Apple Curctdio. H. G. Andrewartha. 

No. 360. — Some Points for Turkey Farmers. G. D. Shaw. 

No. 363. — The Canaiy Crosses of Western AustraUa. 0. A. Gardner and G. H. Meadly. 
No. 365. — Better Dairying Competitions. G. K. Baron-Hay. 

No. 367. — The Pea Weevil. L. J. Newman. 

No. Clover Springtail Lucerne Flea Investigation. L. J. Newman. 

No. 360. — WsIhWorm. L. J. Newman. 

No. m.— Ducks. G. D. Shaw. 

No. 363. — Apple Powdery Mildew. G. W. Wiokens. 

No. 366. — Cheap Silage Conservation. G. K. Baron-Hay. 

No. 372. — Wheat — Is it a Suitable Food for Dairy Cows. L. C. Snook. 

No. 373 — The Blaclcberry or Bramble. C. A. Gardner. 

No. 374. — Points in Purchasing Seeds. G. R. W. IMeadly. 

No. 375. — Barley Smuts and Their Control. H. A. Pittman. 

No. 376. — The Peanut — Its Cultivation in W.A, F. J. 8. Wise 


(Reprints from Journal of Agriculture, June, 1033.) 

No. Sn.-^Seeds and Seeding. G. R. W. Meadly. 

No. 378. — Butter Making on the Farm. G. K. Baron-Hay. 

No. 379. — Frost Injury to Wheat. H. A. Pittman. 

No. 380. — Control of Black Spot or Scab of Pears. Miss Joan Hearman. 

No. 381. — Insect Pests of Fruit Trees and Their Control. L, J. Newman and B. A. O’Connor. 
No. 384. — The Preparation of the Farmer's Clip. H. MoGallum and W. MoC. Johnson. 


(Reprints from Journal of Agriculture, September, 1933.) 

No. 386. — Cow Peas. G. K. Baron-Hay. 

No. 380. — The Cleansing of Milking Machines. M. CuUity. 

No. 390. — Toxic Paralysis or Botulism, 

(Reprints from Journal of Agriculture, December, 1933.) 

No. 393. — Pica and the Evolution of a Stock Lick. Geo. L. Sutton. 

No. 395. — Dairy Cattle Improvement Act, 1922, atid Amendment Act, 1932. G. K. Baron-Hay. 
No. 396. — San Jose Scale. L. J. Newman. 


(Reprints from Journal of Agriculture, Maroh» 1934.) 

No. 399. — A Blower Elevator Attachment to the Chaffcutter. Geo. L. Sutton. 

No. 401. — Ftftts Diseases of Plants. H. A. Pittman. 

No. 402. — Some Studies in Chum Sanitation. M. Cullitv. 

No. 403. — Foliage Baiting and Trapping for the Control of Fruit Fly. L. J. Newman. 

No. 404. — '' F. A. Q." Criticised, wi& a Suggested AUemative. Geo. L. Sutton. 

(Reprints from Journal of Agriculture, June, 1934.) 

No. 406. — Passion Fruit. G. B. Barnett. 

No. 407. Nitrogen Supply of an Apple Orchard. L. J. H. Teakle, G. W. Wiokens, and 
J. Pericles. 

No. 408. — Sorghum, Sudan and Johnson Orass Poisoning. G. R. W. Meadly. 

No. 409. — Couch^grau Mite. L. J. Nevnnan. 

No. 410. — Better Dairjfing Competition. G. K. Baron-Hey. 

No. 412. — Vine Pruning. H. K. Johns. 

(Reprints from Journal of Agriculture, September, 1934.) 

No. 417. — Detesrmination of Age in the Horse. A. Shilkin. 

No. 418. — Eulomo Packing Shed. H. Tarlton Phillips. 

No. 419. — Chart Showing. Price of Butter Fat. 

No 422. — Sodium Arsenite as a Weedidde. G. R. W. Bfeadly. 

No. 424. — Factors Influencing the Production of Clean MUk. M. Cullity. 

No. 426. — Some Important Fungal Diseases of Crape Vines and Fruit Trees and Their Control. 
H. A. Pittman. 

No. 427. — Orade Herd Becording, W.A., 1934. Gr K. Baron-Hay. 

•*: 
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(Reprints from Jounml of Agrioultore, December, 1934.) 

No. 486. — Denmark Waeting Diaea9e, J. F. Filmer and £. J. Underwood. 

No. 488. — Fermtn Poisoning, A. Arnold and G. Herbert. 

No. 439. — A New Method for the Propagation and Distribution on a Solid Medium of the Cheese 
Starter Organism Streptococcus Cremoris, H. A. Pittman. 

(Reprints from the Journal of Agriculture, March, 1935.) 

No. 440. — Fumigation. — An Aid to Rabbit Extermination. A. Arnold. 

No. 441.~^jbe2e(on Weed C. A. Gardner. 

No. 443. — Some Serious Plant Diseases in Western Australia which are brought about by Un^ 
usually High Temperatures. H. A. Pittman. 

(Reprints from Journal of Agriculture, June, 1935.) 

No. 446. — Fungicidal and Insecticidal Dusts for use in Market Cardens. H. A. Pittman and 
L. J. Newman. 

No. 446. — The Pineapple. G. B. Barnett. 

No. 447. — A New Noxious Weed — St. John's Wort. C. A. Gardner. 

No. 448. — General Points in Selecting a Ram. Hugh L. McCallum. 

No. 449. — The Better Dairying Competition, 1935. G. K. Baron-Hay. 

No. 460. — Poultry Farming for the Beginner — Failures in Incubation. G. D. Shaw. 

(Reprints from Journal of Agriculture, September, 1935.) 

No. 461. — An Investigation of the Terrace Soils of the Qascoyne River at Carnarvon. L. J. H. 

Teakle and B. L. Southern. 

No. 4&2.--The BdeUid MiU. C. F. H. Jenkins. 

No. 466. — Irrigation Head Ditches. R. C. Clifton. 

No. 467. — The Ploughing-in of Green Crops. R. T. Morgan. 

No. 468. — Hoist for Lifting Hay or Oreen Material. H. G. Elliott. 

No. 469. — Oats in the WheatbeU. R. P. Roberts. 

(Reprints from the Journal of Agriculture, December. 1935.) 

No. 461. — The Valuation of Australian Wheat for Commercial Purposes. G. L. Sutton. 

No. 463. — Grade Herd Recording — Year ending 31e( May, 1935. G. K. Baron-Hay. 

No. 464. — The Selection of a Draught Stallion. C R. Toop. 

(Reprints from Journal of Agriculture, March, 1936.) 

No. 466. — The Schopper Chondrometer and the Estimation of the Bushel Weight of Wheat 
Standard. G. L. Sutton, L. J. H. Teakle and I. Thomas. 

No. 466. — The Value of Nitrogenous Fertilisers for Wheat in Western Australia. L. J. H. 
Teakle and L. W. Samuel. 

No. 467. — Black Spot or Scab of Apples. H. A. Jaques Pittman. 

(Reprints from Journal of Agriculture, June, 1936.) 

No. 468. — Diseases of Bees. H. Willoughby Lance. 

No. 469. — Wasting Disease — Diagnosis, Prevention and Treatment. J. F. Filmer and E. J. 
Underwood. 

No. 470. — Ducks — Indian Runner and Khaki Campbell. G. D, Shaw. 

No. 471. — Anthracnose and Mottle Leaf of Citrus in Western Australia. H. A. Pittman. 
No. 472. — Exanthema of Citrus, Japanese Plums and Apple Trees in Western Australia. H. A. 
Pittman. 

No. 473. — Better Dairying Competition, 1936. G. K. Baron-Hay. 

No. 474. — Trees and Sh^s — Their Place in the Agricultural Districts. C. A. Gardner. 

No. 476. — Orade Herd Recording — Calf Marking Scheme. G. K. Baron-Hay. 

(Reprints from Journal of Agriculture, September, 1936.) 

No. 479. — Orade Herd Recoraxng in Western Australia, 1935-36. G. K. Baron-Hay and B. 
Williams. 

No. 480. — Silage, Ensilage and Silos. Geo. L. Sutton. 

No. 481. — Common Ailments of Poultry and their Treatment. G. D. Shaw. 

No. 484. — Fruit Fly — Ceratatis Capitata. L. J. Newman and C. F. Jenkins. 

No. 486. — Downy Mildew {Blue Mould) of Tobacco and its Control by Means of Benzol and other 
VidatUe Hydrocarbons. H. A. Pittman. 

Apparabus for Application of BenzoL H. Kretchmar. 

No. 487. — Home^madk Crab. H. G. Elliott. 

No. 488. — Manmitis or Mastitis in Dairy Cows, A. MoK. Clark. 

No. 488A.^A Preparation of Wool for Market. Hugh MoCaUum. 
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(Reprints from Journal of Agriculture, December, 1936.) 

Ko. 490. — Mow to Feed your Foude, G. D. Shaw. 

No. 491. — Useful Birds of Western Avslrdlia, 0. F. H. Jenkins. 

Ko. 493. — Oamidan Bees, H. Willoughl^ Lance. 

Ko. 494. — Bed and Brown Hard-pan aous of the Acacia Semi-Desert Scrub of Western Aus- 
tralia. L. J. H. Teakle. 

Ko. 495.— iScils of the Bsperance Plain. L. J. H. Teakle and B. L. Southern. 

Ko. 496. — Pigs — Breeding and Management. G. K. Baron-Hay. 

(Reprints from Journal of Agriculture, March, 1937.) 

No. 499. — Pasture Development. G. K. Baron-Hay and H. G. Elliott. 

No. 601. — Preventive and Combative Measures against Potato Moth (Pthorimaea operculeUa). 
L. J. Newman and E. T. Morgan. 

No. 502. — Eggs — How to Forward them to S&rea and Market. G. D. Shaw. 

No. 506. — Hand Lever Boring Plant, A. R. C. CSifton. 

(Reprints from Journal of Agriculture, June, 1937.) 

No. 507. — Diseases of Farm Animals and Their Treatment. A. McK. Clark. 

No. 508.— pH Scale. 

No. 509. — TakM and Similar Diseases of Wheat and How to Control Them, H. A. Pittman. 
No. 510. — Hates on Lamb Marking. Hugh McCallum. 

No. 511. — Salt (Sodium Chloride) Content of Rainwater . L. J. H. Teakle, 

No. 512. — The Farm Horse — Hints on Feeding. A. McK. Clark. 

No. 613. — Refurnishing of Fruit Trees. V. Cahill. 

No. 515. — Tobacco Seed-bed Management. A. Sharp. 

No. 616. — Rope*" in Bread. L. W. Samuel. 

No. 517. — Avoid lU-treaUng the Lamb. N. Davenport. 

(Reprints from Journal of Agriculture, September, 1937.) 

No. 518. — Export Bacon Class -Royal Agricultural Show, 1936. G. K. Baron-Hay. 

No. 619. — Western Australian F. A. Q. Wheat. L. W. Samuel and G. E. Dean. 

No. 520. — Peat Soils and Related Soils of Western Australia. L. J. H. Teakle and B. L. Southern . 
No. 621. — Fruit Industry in Western Australia. Geo. W. Wickens. 

No. 522. — Rhizoctonia and Common Scab Diseases ^ Potatoes. H. A. Pittman. 

No. 624. — “ C-u-l-Ui-n-g ” Spells “ P-r-o-f-i-t.** G. j5. Shaw. 

No. 625. — Saline Soils of Western Australia and Their Utilisation. L. J. H. Teakle. 

No. 526. — Invention oj the Stripper, Geo. L. Sutton. 

No. 628. — Tree Balsam or Oascoyne Poison. G. R. W. Meadly. 

(Reprmts from Journal of Agriculture, December, 1937.) 

No. 529. — Qeese. G. D. Shaw. 

No. 530. — Peat Soils and Related Soils of Western Australia, 11. L. J. H. Teakle and B. L. 
Southern. 

No. 531. — Denmark Wasting Disease. R. J. Harvey. 

No. 532. — Plague Chrasshopper. C. F. H. Jenkins. 

No. 633. — Soil Drift Redamation by means of Lupins. G. L. Throssell. 

No. 534. — Control of Toxic Paralysis (Botulism) in Sheep and Cattle. H. W. Bennetts and 
H. T. B. Hall. 

No. 636. — Dairy Premises. G. K. Baron-Hay. 

No. 536. — Bordeaux Mixture for Home Cardens. H. A. J. Pittman. 

No. 537. — An Investigation into the Composition of Western Australian WheatbeU Pastures 
and Stubbles. E. J. Underwood, F. L. Shier, and R. J. Harvey. 

(Reprints from Journal of Agriculture, March, 1938.) 

No. 638. — Irrigated Pasture Competition. A. R. C. Clifton. 

No. 639. — Care in Crutching. H. McCallum. 

No. 540. — Foot Rot in Sheep. A. McK. Clark. 

No. 641. — Hatch Your Chickens at the Right Time. G. D. Shaw. 

No. 642. — The Papaw or Papaya. G. B. Barnett. 

No. 643. — F,A,Q. Samples of Past Seasons. L. W. Samuel. 

No. 644. — The Inoculation of Tangier Peas. W. P. Cass Smith. 

No. 545. — The Ocourrence of Soloneiz Structural Alkali Soils in Western Australia. G. H. Bur- 
vili and L. J. H. Teakle. 

Na 546. — Pasture Development. G. K. Baron-Hay. 

No. 548. — Prepartng for the Export Lamb Season. F. L. Shier. 

No. Hydatid Cysts in Sheep. A. McK. Clark. 

No. ^0. — Butter Fat Tables. 1/- per copy. 
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(Beprintfl from Journal of Agriculture, June, 1938.) 

No. 55L — Preparing Shupahina for Market. Hugh MoCallum. 

No. 552. — BacUrial Blight of Beana. H. A. J. Pittman. 

No. 553. — Leaf Boat of Stone Fruita. H. A. J. Pittman. 

No. 554. — A Gompariaon of the Wholemeal Fermentation Time Teat ami Farinograph Teat for 
Flour Quality. L. W. Samuel. 

No. 556. — Egg Laying Triala. G. D. Shaw. 

No. 567. — Crown Pack for Applea and Peara. A. Flintoft*. 

No. 568. — The Movement of Soluble SaJUa in Soils under Light RainfaU Conditions, h. J. H. 
Teakle and G. H, Burvill. 

No. 669. — Truda with Pasture and Fodder Species and Strains at Denmark Research Station. 
H. G. Elliott. 

No. 660. — Experiments with Tobacco Seed Bed Covers at Manjimup^ 1937. A. Sharp. 

No. mi.^The Tung Oil Tree. G. R. W. Meadly. 

(Beprinta from Journal of Agriculture, September, 1938.) 

No. 662. — Care and Feeding of Chickens. G. D. Shaw. 

No. 663. — Notice to Fruit Growers. 

No. 564. — The Fruit Industry in Western Australia. G. W. Wickens. 

No. 665. — Soil Erosion — The Construction of Contour Banks. L. J. H. Teakle and N. Davenport, 
No. 666. — Bee Combs — Preparation and Manipulation. H. Willoughby Lance. 

(Reprints from Journal of Agriculture, December, 1938.) 

No. 667. — Producer Gas Equipment on Tractors in Western Australia. R. P. Roberts. 

No. 668. — The Bracken Fern and its Eradication. M. Cullity. 

No. 669. — The Composition of Capeweed from Meckering and Beverley. A. B. Beck and R. 
G. I.Apsloy. 

No. 670. -Soil Salinity in Western Australia. L. tl. H. Teakle. 

No. 571. — Experiments in the Curing of Tobacco Leaf inth the Assistance of Ethyhne Gas. 
A. Sharp. 

No. 672. — The Moult and Feeding of the Yearling lien. G. l>. Shaw 
No. 573. — Harvesting and Curing of Tobacco Leaf. A. Sharp. 

No. 574. — Western Australian Export Jjamhs^ 1937. A. J. Nichols, K. P. Roberts and F. L. 
Shier. 

No. 675. — The Cost of Feeding Pure Bred Dairy Cows under the Australian Official Herd Re- 
cording Scheme. G. K. Baron-Hay and G. Slater. 

No. 676. — The Control of Bovine Mastitis. H. H. Kretehmar and K. F. Twaddle. 

No. 677. — Poultry Farming for the Beginner. G. 1). Shaw. 

No. 578. — Irrigated Pasture Competition. H. G. Klhott and A. B. C. Clifton. 

No. 679. — Lamb Marking. Hugh MeCallum. 

No. 680. — The Blowfly Menace. Hugh MeCallum. 

No. 581. — An Investigation of the Wastage m Export Lambs due to Delayed Slaughter. F. L. 
Shier. 

No. 0 %%. —-Pasture Development. H. G. Elliott. 

No. 583. — Pig Feeding Experiment, Muresk Agricultural College. H. J. Hughes and G. R. 
Dixon. 

No. 584. — The Influence of Methods of Planting on the Effective InocuUttioti and EstMishment 
of Subterranean Clover. W, P. Cass-Smith and H. A. J. Pittman. 

No. 585. — The Feeding of Poultry on Wheat and Other Grains. G. D. Shaw'. 

No. 586. — Pure Cultures Obtainable from Plant Pathology Branch. 

No. 687. — Recent Experiments with “ Minor ’’ Elements m Western Avsiratia. L. J. H. Teakle. 
No. 588. — Grading and Marketing of Tobacco Leaf. A. Sharp. 

(Reprints from Journal of Agriculture, June, 1939.) 

No. 689. — Sheep Rugging Experiment. I. Thomas and G. L. Throssell. 

No. 690. — First Early Subterranean Clover. H. G. Elliott and T. C. Dunne. 

No. 691. — Phalaris tuherosa. H. G. Elliott. 

No. 692. — Tangier Pea. G, K, Baron-Hay and H. G. Elliott. 

No. 693. — General Management of Sheep. Hugh MeCallum. 

No. 694. — The Preparation of the Seed Bed for Wheat Sowing under North-Eastern Wheat Belt 
Conditions. W. M. Nunn. 

No. 595. — Pasture Species Trials. H. G. Elliott. 

No. 696. — The Soils of the 3,600 Faems Scheme Area, Western Australia. L. J. H. Teakle. 
No. 697. — Tobacco Growing in Western Australia. A. Sharp. 

No. 598. — A Soil Survey of the Denmark Agricultural Research Station, Denmark, WesAem 
Australia. G. H, Burvill. 

No. 699. — Meadow Hay. H. G. Elliott. 
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(Reprints from Journal of Agrioulture, September, 1939.) 

No. 600. — Elephant Qrasa or Napier' a Fodder, H. G. Elliott. 

Ko. 601. — The Sowing of Pasture Seeds, G. K. BaromHay and H. G. Elliott. 

Ko. 602. — The SmdU Seeded Horse or Tick Beau, H. G. Elliott. 

No. 603.^ — The Sheep Blow-fly Problem. C. P. H. Jenkins. 

No. 604. — Notes on Soil Erosion in the Northern Agricultural Areas, L. J. H. Teakle. 

No. 606. — The Value of Sheep Classing and Mating, Hugh MoCallum. 

No. 606. — The Fruit Industry in Western Australia. Geo. W. Wickens. 

No. 607. — PuUorum Disease of Chickens, L. W. Mahaffey. 

No. 608. — Apple Tree Pruning with a Minimum of Injury to the Tree, Geo. W. Wickens. 

No. 609. — Tdacco Crowing in Western Australia, A, Sharp. 

No. 610. — The Official Pure Bred Dairy Cattle Production Recording Scheme, 1938*~39. (Con* 
ducted by Officers of the Dairy Department of Agriculture). 

No. 611. — Breeding Tables, 

No. 612. — Western Australian Export Lambs, 1938. F. L. Shier and R. P. Roberts. 

No. 613. — The Composition of Wheat and Oat Crain Crown in Western Australia, L. C. Snook. 

No. 614. — Producer Cos for AgricuUural Purposes, E. E. Freetb» School of Engineering, 
University of W.A. 

No. 616. — Sheep Dipping — An Essential for Healthy Flocks, Hugh McCallum, Sheep and Wool 
Inspector. 

No. 616. — Associations for the Improvement of Dairy Herds in Western Australia. G. K. 
Baron-Hay, Superintendent of Dairying, and G. Slater. 

No. 617. — A Record of a New Noxious Weed, and a Warning to Farmers and Settlers — Rapis- 
trum Weed. C. A. Gardner, Government Botanist. 

No. 619. — Brown Spot, a Serious Disease of the Passion Vine. W. P. Cass Smith, Plant 
Pathologist. 

No. 620. — Variety a^ Fertiliser Experiments with Tobacco at Manjimup — Season 1938-39. 
W. P. Cass Smith, Plant Pathologist, and A. Sharp, Tobacco Adviser. 

No. 621. — The Baking Quality of Wheat Fertilised with ''Minor Elements '' in Western Aus- 
tralia. L. W. Samuel, Cereal Research Officer. 

No. 622. — Cleanliness m Dairy Routine. A. L. Hamilton, Dairy Adviser. 


The following publications may be obtained from the Department of Agriculture, Perth, 
on application, or be sent post free to any address in this State on receipt of a remittanoe 
for tne amount stated : — 

The Management of Poultry under Western Australian Conditions, by W. T. Richardson, 
Poultry Adviser. 

This is a most useful and valuable book, not only for beginners, but to all those who 
keep fowls for pleasure and profit. It deals fully with all matters connected with 
the industry, including Breeding, Feeding (for stock birds or egg production), 
Incubating, Brooding and Care of Chicks, Marketing (e^s and poultry), and all 
matters of use to the poultry-keeper. It also fuUy desonl^ symptoms of various 
ailments and diseases and simple treatment for same, and, as the ^ok was written 
to suit local conditions, every poultry-keeper should have a copy by him. Price, 2s. 

The Pruning of Fruit Trees, by J. F. Moody, Fruit Industries Commissioner. 

This publication contains numerous illustrations, being reproduction of photographs 
t^en in this State, of pruned and unpruned trees, which make the details set out 
in the letterpress particularly easy to understand. Price 2s. fid. 

Fruit Packing and the Marketing and Exporting of Fruit, by J. F. Moody, Fruit Industries 
Commissioner, and J. Ramage, Packing I^tructor. 

This publication contains invaluable information on packing and grading fruit for local 
and export markets. It is freely illustrated, and no fruit-paoki]^ shed should 
be without a copy. Price Is. fid. 

Butter Fat Tables, by the Department of Agriculture, Dairy Branch. 

This publication shows the pounds of Butter Fat in various weights of milk tested by 
the Babcock Method. It is of value to all who have to assess Butter Fat, and is 
a handy ready reckoner for this purpose. Price Is. 

The Export Lamb : 

This publication contains valuable information on the breeding policy to produce the 
best type of export lamb desired by the critical London Market. It also gives 
the results of the early W.A. experiments conducted at the Avondale Research 
Station, together with information regarding feeding, general treatment, grading, 
handling and marketing. Price Is. 
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Butter: Its Composition and Deterioration. 

H. IF. Khktchmar, Dairy Bat'teriolosjist. 

THE GROWTH OF MICUO.ORG ANl SMS IN BFTTER AND THE EFFECT 
OF THE COMPOSITION OF THE BT’TTER AND OF STORAGE 

CONDITIONS. 

If oni* takes into consideration all the conditions aiiWting the experiments, 
it will he found that but litth* reliable data is available regarding the effect of any 
single controlling If'actor on the growth of one ty]ie of organism. L<^t us enquire 
how this comes about. 

In the first place it should be noted that the so-ealh*d “bacteria counts’’ are 
counts of bacteria plus percentages, generally undetermined, of y(*asts and possibly 
moulds. Media used for the cnuincration of the numbers of bacteria do not inhibit 
the growth of yeasts and moulds and, unless separate counts are made simuF 
taneously of the numbers of these latter, one cannot say to what extent thev con- 
tribute to the total count. Grimes and Heniierty, in their study of the (juantitative 
changes in the microbiological flora of sweet-cream .salted butter stored at 15°F., 
noted that in many eases the yeasts had so far increased as to make it impos.sible to 
obtain bacterial counts (70). 

In tlie case of yeast and mould counts, it is only .since the work of Hood and 
White that the conditions for obtaining true yeast and mould counts have been 
recognised (80, 81). They found that media for the enumeration of yeasts and 
moulds in butter should have the acidity adjusted to ])H .1.5 and the plates should 
be incubated for 5 days at a temperature of 25°C. In consequence of the lack of 
appreciation of these conditions most of the work on the growth of yeasts and 
moulds is unreliable tht- counts in many cases being probably largely com]>rised of 
acid-tolerant bacteria. 

The Growth of Moulds in Butter, 

Macy studied the influence of various factors upon the growth of moulds in 
butter (^). The factors affecting growi;h wdaeh are controllable by the butter- 
maker are salt and temperature, and the effect of the.«e factors will be particularly 
noted. Macy reviews a great deal of literature on this subject, but only a few 
pertinent cases will be mentioned here. 
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Grip^nberg found that moulds (Penicilliuni sp, and Triehosporium ap*) would 
grow in butter serum containing 18% and 20% of salt for as long as 5 to 6 months 
(83). When the serum was dihited growth was much better. He made hanging- 
drop preparations of butter serum containing 0, 10 and 25% salt and inoculated 
them with Penicillium crustaeetim and Trichosporium collae. In the unsalted 
serum growth was active after 9 days for both types; with 10% salt the growth 
was slight; with 25% salt no groAvth was evident. 

Fettick prepar(‘d sterile butter samples containing 0, 0.5, 1, 2, 8, 4, 5 and 
6 per cent, salt (84). Series of these samples were inoculate ! with the moulds 
O. lacli\ Mncor mucedo and P. fflaucum and stored for one week in a dark place 
at 17®C. The growth of all three species decreased with increase in the percent- 
age of salt, and no growth appeared in samples containing 4%. or more salt. He 
also followed the growth of 0. lactis and P. glauvum in unsalted butter and in 
butter containing 3% salt. In the salted butter the moulds decreased immediately 
and disapi>eared within 2 months; in the unsalted material they increased steadily. 

Boeckhout and de Vries studied tlie gi*owth at 21 ®C. of Hormodendnnn sp. 
in butter containing 0, 2, 2.5 and 3 per cent, salt (85). Giowth only occurred in 
the unsalted butter. 

Macy carried out experiments to determine the effect of the salt content of 
butter upon the growth of moulds (82). The following table shows the results 
obtained when the moulds were inoculated directly into butter and the butter 
stored for six weeks at 10° C. in a humid atmosphere. 


KFFBCT OF SALT UPON THE GROWTH OF MOULD (’tTLTURKS 1\ STERILE BUTTER. 
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The inould.s studied were sj^ecies isolated from butter samples. 

From his review of the literature Macy notes that: — ‘‘In a general way it 
appears evident that low temperatures impede the development of moulds in 
butter but experimental evidence for different species and sjiecific temperatures is 
lacking. Butter has been found to be mouldy even at relatively low temi)eratures 
when stored for sufficient periods of time.” 

That temperature has a marked effect upon microbiological growth is well 
known, and moulds are no exception to this rule. Macy carried out experiments 
to verify the effect of temperature particularly in the case ot mould growth in 
butter (82). The following table shows Macy’s results when the moulds studied 
were inoculated into sterile sweet cream, incubated for four days at 20°-26° C., 
and the cream made into butter. Representative data only is selected. 
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EFFECT OF TKMPBRATUK K TPON THE (JIIOWTH OF MOULD (’(’LTURES IN IJUTTEK 
MADE FROM INOCULATED CREAM. 
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Macy’s discussion of his icsults with salt and temperature in »>eneral r(‘ads: 
“The amount of salt in butter is iin(|Uestionably an important fat-tor inlluenein^^ 
the grow’th of mould.s. The results presented in the fore^oin^ pa«:es demon- 
strate that the effect of salt upon frrowth depends especially ution the sjiecies 
of moulds, the amount of moisture, and the temjierature. In accordance with 
many previous invest ijfations, O. Javtis was checked by a sligrht eoncentration of 
sodium chloride in the substrate. The disappearance of this fiimnis in salted 
butter may be exjdained on this basis. The species of Mu^or atid Rlnzopus 
studied were only .slif^htly more resistant to salt and eonsoquenlly would not be 
expected to be important in the mouldintf of salted butter, Af^pergillm niger 
and Aspergillm flavuft are resistant to high .salt concentrations, but when butter 
was kept at temperatures below growth was impeded. For this reason, 

their importance as causes of moulding in butter stored at the usual commercial 
temperatures is slight. The other moulds studied — AUernaria, Hormodendrum, 
and PenicilUum — were found to l>e capable of growing in high salt concentra- 
tions and at the lower temperatures. As these species produce the most marked 
changes in the appearance, flavour, and aroma of butter when they are able to 
develop, they are of major importance. The species of Altprnana and Hormo- 
dendrum studied produced dark green, almost black, ?niudcy areas. Their 
mycelia spread considerable distances from the point of infection, both along the 
surface and to considerable depths in the butter. The species of PenicilUum 
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used did not mar the appearance of butter particularly, although in some cases 
sufficient green fruiting bodies were formed to give a slight, dusty discolour- 
ation of the surface. The cultures of Penicillium affected largely the flavour 
and aroma. Butters in which these species were growing became distinctly 
cheesy in flavour and odour, and in these characters suggested Roquefort 
cheese. In any consideration of the effect of salt on the growth of mould in 
butter, the concentration of the salt in the droplets of water within the butter 
must be tfiken into account. Even though a gravimetric analysis of butter may 
indicate a high salt content, it is important to know how’ much water is present 
to carry this salt. Some of the experiments reported in the preceding pages 
illustrate this point. If the pem*ntages of water and salt are both high, the 
concentration of salt in the water may not b(‘ any higher than if both are low. 
Equally, if the *water content is low and the salt content moderately high, the 
brine may be highly concentrated. Then, also, the salt may be unevenly dis- 
tributed in the minute droplets of moisture within the butter. Some may repre- 
sent a strong and others a weak brine. The number of conidia in butter, even 
under extreme conditions, will seldom be large and never considerable in pro- 
portion to the number of water drojilets. It is conceivable that a conidium may 
be allocated to a droplet of water containing little or no salt and an abundant 
supply of food and accordingly be able to germinate and develop without re- 
straint. Only one such instance would lead to serious consequences as far as 
moulding is concerned. Thus the effect of salt on the growth of mould on butter 
will depend entirely upon the relative concentration of the salt in the droplets 
in which the mould spores, or mycelium, may be located. This may partly 
explain the moulding of salted butter, even though the composition of the butter 
and type of mould may at first have been considered sullicient reasons for 
expecting protection against such a contingency.” 

The following table is taken from an earlier pai>er by Macy (86). It shows 
data for mould counts secured on 2,760 lots of butter of varying composition, 
age and quality and from many creameries, taken at random from 60 lb. tubs 
as they were shipped to the market. 

RELATION OF MOULD COUNTS TO SALT CONTENT OF BRINE. 




Distribution of Mould 

Counts in each Group. 

Salt (\>ntc*nt 

of Brine. 

10 or less. 

11 to 50. 

51 to 100. 

101 or more. 

% 


/O 

o/ 

/o 

/o 

/o 

ITnsalted 


70 

61 

8*0 

78*9 

0 4— 7-9 ... 


30- r> 

21*7 

8*7 

39*1 

S-O— 8-9 ... 


42*2 

44 4 

6 7 

6*7 

9 0— 9-9 ... 


46-9 

33*3 

10*4 

9*4 

10 0— 10-9 ... 

• • • • • • 

47-2 

34*7 . 

6*8 

11*3 

110— 11-9 ... 


440 

42*0 

8*2 

5-8 

12 0— 12'9 ... 


01-3 

36*6 

5*8 

6*3 

13.0— 13-9 ... 


47-7 

33*0 

7*9 

.5*4 

U-O— 14'9 ... 


53 -4 

35*6 

0*4 

4*6 

15 0— 15-9 ... 


53*9 

35-3 

6*0 

4*8 

16 0— 16-9 ... 

• - • / • * 

57*7 

34*0 

3*6 

4-7 

17 0— 17-9 ... 


48*5 

38*2 

5*9 

7*4 

18 0— 18-9 ... 


63-9 

16*7 

16*7 

2*7 

19-0— 26 9 ... 


59*1 

36*4 

0*0 

4*5 
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Macy has noted a factor worthy of consideration in the paekinj^ of butter 
(82). This is that all the moulds which he studied, and which may be considered 
fairly representative of the types commonly found in butter, will not grow in the 
absence of air. In view of this fact it is desirable that butter be wrapped in paper 
impervious to air and with the paper in the closest possible contact with the 
butter, so that surface moulding of the butter may be minimised. Macy also noted 
that a humid atmosphere was essential for growth. Fn no case studied did moulds 
gi*ow on the surface of bult(*r when th(‘ humidity of the atmosphere was as low 
as 70-75%. Here again the value of an impervious wra])per in contact with the 
surface of the butter is indicated. 


The Growth of Bacteria in Butter, 

According to its concentration in solution, salt may exert either a stimulating 
or an inhibitory action upon th(‘ growth of bacteria. At 0.5 molar concentration 
it exerts a stimulating etfect ujion bacterial gi’owth, but at 5 molar concentration 
it exerts an inhibitoi’y effect. (0.5 molar solution contains 2.95 gins, sodium 
chloride in 100 mis., 3 molar solution contains 17.55 gms. sodium chloride in 
100 mis.) 

Salt also widens the range of pH values of media within which bacteria will 
grow. The following data showing the beneficial effects of low concentrations of 
salt upon the groAvth of B. coli is cited by Topley & Wilson (92). 


Media. 

pH Value. 

Turbidity 
Appears 
(in hrs.). 

Peptone w-ater ... ... ... . . . . . .. 

r>*3 

36 

Peptone water, 0*2 molar XaCl 

r> 3 

4 

Peptone water ... 

8-3 

7 

Peptone water, 0 2 molar XaPl 

S 3 

3j 

Peptone w'ater ... 

4*8 

No growth 

Peptone water, 0-2 molar NaCl 

48 j 

20 


An industrial fermentation where the effect of salt upon microbial growth has 
been well .studied is the pi(*kling of cucumbers or gherkins. When the fruits are 
received at the pickling factories they are covered with a very varied microbial 
flora. Before pickling takes ])lace the only preparation given them is, perhaps, a 
preliminary washing to remove the greater part of the adhering soil and dust. 
They are then transferred to the pickling vats. The pickling brine, being made 
from rough salt and fresh water, also contains, initially, a very varied microbial 
tlora. The end to be achieved is a selective growth of the lactobaeilli present on 
the fruit to produce a clean conversion of the carbohydrates of the fruit to lactic 
acid 

The selective growth of the lactobaeilli is achieved by careful adjustment of 
the salt content of the brine. The concentration of the brine must be maintained 
at 10.5% salt if the growdh of putrefactive organisms is to be prevented and the 
grow'th of the lactobaeilli permitted. 

If it is necessary to store the fruit in the brined condition wdien the fermenta- 
tion has been completed, the salt concentration of the brine is increased to lf>% 
to prevent all further bacterial grow’th. 

In butter containing 16% moisture the salt contents, to bring the concentra*^ 
tion in the serum to the above figures, will be 1.7% and 2,6%. respectively. 
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In the ease of the specific defect known as ^^surface tainU^ of butter in 
America, and which is similar to, if not identical with, the defect known M 
^^rabbit-0” in Australia, Derby & Hammer found that a salt content of 1.6% in 
buttei having a moisture content of 13.2% prevents the development of the de* 
leet (93). In butter containing 16% moisture the equivalent salt content is 
1,82% to give the same brine concentration of 11.36%. 

From a survey of the literature it may be seen that the influence of salt on 
the keeping quality of butter varies according to the temperature of storage. 
When the butter is stored at temperatures which permit microbial growth, the 
effect of salt in restraining growth is important. When held at temperatures 
which tend to inhibit bacterial growth, the effect of salt is of less importance, and, 
in fact, because the salt enhances all flavours, including undesirable flavours, and 
because salt in the presence of other factors may accelerate chemical decomposi- 
tion as explained previously, the keeping quality of salted butter may be inferior 
to the keeping quality of the same butter unsalted. However, it is a fact that 
butter after sale is? quite generally held at temperatures which permit microbial 
growth, and furthermore, it has been pointed out previously that salt itself is not 
a cause of butter deterioration. It follow\s, therefore, that a knowledge of the 
correct percentage of salt which should be added to butter to obtain satisfactory 
inhibition of microbial growth is most important. 

A number of reports arc available indicating the effect i>f salt upon the 
‘^total microbial count*’ ol butter (sometimes \vrongl\ called “total bacterial 
counU*). 

The following data is taken from a paper by Spitzer and Parfitt (59). The 
data was obtained by examination of 18;} samples of butter submitted for com- 
petition and held in cold store for approximately three months. 

The effect of salt upon the per cent, of butters increasing in numbers of 
micro-organisms during storage. 

Per cent, salt in brines 6-^5 5.1-10 10.1 15 15.1-20 

‘Total bacteria” . . 70.00 67.01 48.55 15.79 

The following data is taken from a paper by Macy (04). The samples were 
stored in most varied conditions. 


THE EFFECT OF SALT CONTENT ON CHANGE IN ‘‘ BACTERIAL “ ('OI NT 
DURING STORAGE OF BITTER. 


Salt Content. 

Total 

Samples. 

Change of “ Bacterial " 

(Vmnt. 

1 Increased. 

No Change. 

[ Decreaw^d. 



1 0/ 

/o 

% 

% 

00 

62 

72-1 

00 

27-9 

0-4--0-95 

12.3 

17-7 

00 

82-3 

1-0— 1-9 

207 

27-5 

05 

72 0 

2*0— 3*4 

213 

26-3 

1-9 

71-8 


The following data is taken from the work of Washburn & Dahlberg (6). 
Samples of butter prepared from ripened cream were stored at -15® F. for 284 
days and for a further 20 days at 58-60® F. A salted sample and an unsalted 
sample vrere prepared from each churning. 
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Churn I 
Numlxr. 

Per cent, 
Salt. 

“ Bacteria ” in thousandB per cc. 

1 

Initially. 

113 da\K ut 
—1.7^ (\ 

284 dayg at 
— 15" C. 

284 days at 
— 15°C., 20 
days at 
56-60° 0. 

3 ! 

0 

3.7.“)a 

100 

280 

2,880 


1*72 

3.248 

360 

.760 j 

96 

“ 

0 

944 

28 

164 

2,000 

1 

2 07 

3.984 

376 1 

108 

48 

0 i 

0 

10.560 

1 26 i 

176 

i,6(m 


2 41 1 

1 3,464 

1 .74 i 

1 272 

10 

1 ; 

0 I 


320 

, 448 

5.280 




1 

1 

1 


4 

4 


1 

44 

.72 i 

1,360 


3 27 

! 7r< 1 

! .72 

•>•>4 

i 

17 

.I 

<: ! 

9>’t»2 1 

240 

432 

2,580 


3 7H : 

2.2.70 ; 

4.56 

2,320 
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The data illustrates the generally accepted opinion that the organisms die 
off more rapidly in unsalted than in salted butter when the butter is stored at 
low t(‘mperatures, and also the inhibiting effect of salt upon microbial growth 
when the material is held at temperatures which do not inhibit bacterial growth. 

Consistent with the fact that sa!t inhibits growth when other conditions 
are suitable for the growth of bacteria in butter, is the increased deterioration 
which takes place in unsulted material. The effect of salt in inhibiting the pro- 
duction of ^‘surface taint ha> already been mentioned. The most common 
defects in unsalted butter are probably the cheeky’’ odours and flavours. The 
work of Herreid et alia indicates that such defects are developed in unsaltcd 
butler because of the action of micro-organisms (.1), To consider a more recent 
publication, Jacobsen noted that the flavour deterioration was more rapid in 
un^alted butter he]<l at 21® C after storage at — 25® C, than in salted butter sim- 
ilarly treated (95). 

Attempts have been made to correlate the types of organisms present in butter 
with the grade of cream from which the butter was made and with the deterioration 
takijig place during storage. 

Hedrick made experinu'ut'^ to deteimine the extent of the correlation between 
th(‘ organisms found microsco| ically in the butter serum and the grade of cream 
from which the butter was made (98). 524 butter samples were studied. 143 pre- 
pared from excellent cream, 125 from good cream, 159 from fair cream, and 97 
from poor grade cream. The percentages in each group correctly cx)rrelated with 
the grade of cream were 91.1) per cent., 58.4 per cent., 42.7 per cent., and 53.6 per 
cent, respectively. This seems to indicate that the microscopic examination was 
fairly accurate in distinguishing butter made from excellent cream, but for lowei 
grades it was not a reliable method. The presence of ‘^starter” organisms or hold- 
ing the samples for as long as 30 days did not materially alter the percentagt 
graded correctly. (It is necessary^ to note that the butter was salted and that there- 
fore little bacterial growth would be expected in storage). 
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*‘Tbe two apparent reasons for not being able to determine the ‘good/ ‘fair’ 
and ‘poor^ grades as accurately as the ‘excellent’ were: — 

(1) Iiow scoring cream was not always the result of bacteriological action 

but was caused by chemical action and absorbed feed flavours. 

(2) The other reason was the contamination by organisms subsequent to 

pasteurisation of cream and during the churning process.’’ 

Examination of Hedrick’s data shows that of the number of samples which 
were wrongly graded many were misplaced by only one grade. Unfortunately, he 
has not shown how accurate the grading would have been had butter samples pre- 
pared from cream graded low because of feed taints been excluded. Had this been 
done it seems likely that the conclusion reached would have been that certain bac- 
teriologdcal pictures can be associated with lovr grade cream only if the poor quality 
is due to bacterial decomposition. 

Nelson studied the flora found microscopically with a view to predicting tlio 
keeping quality of butter when stored for 21 days at 21 (99). He found that 

clumps of wel -stained thin rods vrere generally a sure sign that deterioration Avould 
take place, particularly in the case of unsalted butters. He was able to predict the 
keeping quality correctly in 96.4 ])er cent, of the commercial, salted samples; in 
79.6 per cent, of unsalted and 84.9 per cent, of the exhibition butter sam})les. 

Flake and Parfltt found that “there was a limited relation between the micr(»- 
scopic picture and the decrease in score (100). In general, it was found that large 
numbtirs of rod-shaped organisms were found in butter having })oor keeping 
quality” The butter, which was salted, was stored for 10 days at IS.o^C. 

It has long been known that some species of organisms hydrolyse fat; other 
species produce extensive protein decomposition. A search of the literatur(‘ gives 
no conclusive evidence that the numbers of either lipolytic or caseolytie organisms 
can be correlated with butter deterioration. It seems to the writer that th4‘ extent 
to which any species is undersirable, taking, for instance, caseolytie species, will 
be dependent upon its ability to grow in the conditions obtaining in the buttei* and 
upon the nature of the protein decomposition products which it produc(»s, and not 
merely upon its ability to break down protein in an unspecified manner. Also it 
seems highly probable that the extent to which a lipolytic specie will be undesirable 
in butter will be dependent upon the nature of the products formed and its adapt- 
ability to conditions in the butter. Certainly the proposed tests for caseolytie and 
lipolytic species give no indication of the adaptability of the organisms to the 
conditions in butter or the type of decomposition products which thev i>roduce. 

In connection with tests for lipolytic species, th(* remarks mudt‘ by the 
writer previously in connection with the flavours and odours of the fatty acids 
should be remembered. 

Stark & Scheib studi€‘d a large numlvn* o!’ proteolytic and caseolytie species 
of bacteria isolated from butter (101). They concluded: “Those grou})s occur- 
ring in numbers large enough to be of probable significance in the s])oilage of 
butter were Gram-negative rods. Gram-negative micrococci. Gram-positive sar- 
cinae, and Gram- positive non-spore-produeing rods. In butters supporting the 
growth of large numbers of bacteria, only the Gram-negative rods were regularly 
present in large enough numbers to be of importance in the spoilage of all the 
Wters tested.” 

Guthrie et alia, as a result of their experiments, concluded: “In the absence 
of other spoilage factors, a direct correlation seems to exist between the number 
of fat-splitting and casein-digesting bacteria and the keeping quality of the 
butter” (102). Their data does not seem to bear out this statement. 
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Flake & Parfitt presented the following data in connection with samples of 
salted butter made from sour cream which were stored for 10 days at 15.5®C. 
( 100 ). 

RELATION OP PROTEOLYTIC BACTERIAL (JOUNT TO DROP IN SCORE OF BUTTER HELD 

FOR 10 DAYS AT 16* 5" C. 


Drop in Score (points). 



u 1 

1 1 

1*5 

2 

2*5 1 

3 

8-5 1 

4 or > 

Number of Samples 

22 

9 

18 

1 

22 

8 

12 

4 

6 

Lojz. nv. of proteolytic roimts 

(♦,250 

2,3.50 

.5,000 

Sl.OTK) 

28,000 

7,500 

4,000 

32,000 

Prof counts of l(K),tK)0 or inore.% 

4 5 

11*0 

.5*6 

86-4 

50*0 

16*7 

25*0 

500 


RELATION OF LIPOLYTll! COUNT ON TRl BUTYRIN MEDIUM TO DROP IN SCORE OF 
BUTTER HELD FOR 10 DAYS AT 15-5“ C 



Drop In Score (points). 


0 

1 j 1*5 

1 

1 

2 

1 

2*5 

^ 1 

3*5 

4 or > 

Number of Samples 

Lo(? av. of counts 

16 

120,(HK) 

1 

1 6 0 
j 150,000 130,(KH> 

10 

1 800,000 

.5 

480,0CM) 

0 

500,000 

3 

1,350,000 

5 

680,000 


RELATION OF LIJ’OLYTIC COUNT ON NiLE-BLUE-SULPHATE MEDIUM TO DROP IN 
SCORE OF BUTTER HELD FOR 3U DAYS AT 15-6'’ C. 



Drop In Score (points). 


: 1 : 

1*5 

2 j 

2*5 

3 

i 

3 5 

4 or > 

Number ot samples 

i >’ 

'V 

22 

0 

12 

4 


Lok. av. ol counts 

1 7,4(M) 0,200 

1 

21,500 j 

117,600 j 

1 

17,000 

38,000 

26,000 

2,050 


The workers concluded that: “There was a marked relation between high 
proteolytic counts on tryptone-skim milk agar and poor keeping quality. 

“A marked relation was found between high lipolytic counts on tributjnrin 
medium and poor keeping (|uality. This relationship was les§ marked when 
nile-blue-sulphaie medium was used.” 

The writer fails to see the relationship in any of the above tables. 

Jacobsen found large numbers of lipolytic and proteolytic bacteria were 
present in certain of his samples of unsalted butter after holding at room tem- 
1 erature, but no definite correlation could be noted between the growth of these 
types of bacteria and the development of flavour defects (95). 

No work of a convincing nature appears to have been reported to show that 
proteolytic or lipolytic counts are related to the keeping (piality of butter. To 
show whether any such relation exists samples of butter should be prepared, 
divided, and preservative added to one part of each sample. If the difference 
between the deterioration in the normal portions and the preserved control por- 
tions — both portions being kept in identical conditions — could be correlated with 
the numbers of any type of organism, then one would be justified in assuming 
that deterioration was due to the type of organisms studied. 
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The Growth of Yeasts in Butter, 

Because the acidity of media for the detection of yeasts and moulds has, in 
the earlier work, not been satisfactorily standardised, reliable data showing the 
effect of salt on the growth of yeasts in butter is not available. 

It is proposed to show some data reported in the literature as yeast counts, 
but which it would be more correct to regard merely as counts of the acid-tol- 
erant flora, including yeasts and indefinite numbers of acid-tolerant bacteria. 

The following data is taken from a paper by Macy (86). 

RELATION OF YEAST COUNTS TO SALT ( ONTENF OF BRINE, 


Salt Content of Brine 


(j)er cent,). 

10 or IcK-s. 

Unsaltod 



28- 1 

0-4— 7 » ... 



34-8 

8*0— 8-9 ... 



24 4 

9-0— 9-9 ... 



198 

10 0 -10-9 ... 



27-3 

lI*0--ll-9 ... 



22 0 

12 0 -12*9 ... 



18*7 

13 0— 13-9 ... 



20() 

14-0— 14-9 ... 



30-2 

15 0— 15-9 ... 



33 0 

16-0— 16-9 ... 



33*9 

17«0— 17‘9 ... 



41*2 

I8«0— 18-9 ... 



47*2 

19 0— 26-9 ... 



30*4 


ution of Yeast Counts in eneb Grou|). 


11 to r>(). i 

.51 to 100. 

101 or more, 

14*0 1 

1 

i 16*7 

41*2 

8*7 

! 8*7 

47*8 

J7-8 1 

29*0 

31*2 

33*3 1 

13*0 

33 3 

.3.1*0 

IT) 3 

23*9 

4J -2 1 

1 17 7 

J8*.'> 

40*0 

I9*(> 

, 21*7 

38*7 i 

1 15*5 

1 19*2 

40*4 

14*2 

15-2 

42*5 i 

11 4 1 

1 12*5 

45*3 

10*7 ! 

! 10*1 

48*5 

7*4 

2 9 

41 7 ! 

r,.(i 1 

! .5*5 

03*0 i 

! (ro 1 

0*0 


The data was obtained for “yeast counts’^ on 2,700 lots of butter of vary- 
ing composition, age and quality, and made in many creameries. The samples 
were taken at random from 60 lb. tubs of butter as they were shipped to the 
market. The counts were made on whey-agar medium acidified with 1 cc. of 1% 
sterile tartaric acid solution at the time of plating. 


The following data was reported by Macy (94). The samples were stored 
in very varied conditions. 


THE EFFECT OF SALT ON THE CHANGE IN “ YEAST ” COUNT DURING STORAGE 

OF BUTTER. 


Salt Content. 

Total 

Samples. i 

Change of Yeast ” 

Count. 

Increased. 

No Change. 

1 Decreased . 

0-0 

62 

71*4 

3*4 

25*2 

0*4—0*95 

123 

38*7 

1*6 

59*7 

10— 1-9 

207 

33*3 

! 4*9 

61*8 

20— 3*4 

213 

29 1 

6*6 

64*3 


Spitzer & Parfitt presented the following data (59). It was obtained by 
examination of 183 samples of butter submitted for competition and held in cold 
store for approximately three months. 

The effect of salt upon the per <«?nt. of butters increasing in numbers of 
micro-organisms during storage. 

Per cent, salt in brines fi-5 6.1-10 10.1-15 15.1-20 

Yeast counts .. .. 40.000 48.62 21.42 5.26 

Prom the abov? information it must be concluded that accurate data regard- 
ing the effect of conditions upon the various types of microbial growth in butter 
is lacking. However, sufficient data is available with regard to the effect of salt 
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to indicate the noces ity of carefully controlling the salt content of butter. The 
growth of many species of organisms is inhibited when the concentration of salt 
in the butter serum is about 10.5% and the growth of most species is inhibited 
when the concentration is raised to 16%. With butter containing 16% moisture, 
the salt contents of the butter to give these concentrations of salt in the serum 
are 1.7% and 2.6% respectivc'ly. 
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Soil Erosion. 

Report of the Soil Conservation Committee on the incidence of soil erosion 
in the agricultural areas of Western Australia within the 12-25 inch rainfall belt. 

The matter of soil conservation and the control of the ravages of soil erosion 
has received the attention of public authorities in many parts of the world. 

In Australia soil erosion and const»rvation methods were considered by the 
Conference of the Commonwealth and State Ministers held in Adelaide, August 
26th to 29th, 1936, when it was decided to request all State Governments in the 
Commonwealth to form Soil Erosion and Conservation Committees to co-ordinate 
the work in the Commonwealth. All State Governments have given effect to this 
decision and in New South Wales, in addition, a Soil Conservation Service has 
been formed. 

The Western Australian committee was constituted as a Soil Erosion Commit- 
tee by the Hon. Minister for Agriculture, Mr. F. J. S. Wise, on Dtieember 22nd, 
1936. This committee was later enlarged and reorganised as a Soil Conservation 
Committee and now consists of the following Government officers: the Conservator 
of Forests, Mr. S. L. Kessell, chairman; the Surveyor-General, Mr. W. V. Fyfc; 
the Sui'erintendent of Wheat Farming, Mr. 1. Thomas: the Officer in Charge of 
Irrigation, Mr. A. K. C. Clifton; the Superintendent of Horticulture, Mr. H. R. 
Powell; the Superintendent of Dairying, Mr. G. K. Baron- Hay; a representative 
of the Agricultural Bank, Mr. i\ P. Murray; the Plant Nutrition Officer, Dr. 
L. J. H. Teakle, secretary. 

Reports of soil erosion have already been published by the New South Wales, 
Victorian* and South Australian! authorities and this report is designed to sum- 
marise tin* pi’ogiT.ss as a result of the work of the Soil Conservation Committee in 
Western Australia. 

At its first meetings the committee considered the incidence of soil erosion 
problems throughout the whole State. Reports were obtained from field officer^ 
of Government dejiartments in outlying districts to .supplement the personal obser- 
vations of members of the committee. As a result of this preliminary survey, it 
was decided to direct attention for the time being to the agrictiltural areas lying 
between the 12 and 25 inch i.sohyets. The absence of high mountain ranges in the 
extreme South-West, coupled with the fact that the important catchment areas are 
State forests, greatly minimizes any danger from widespread water erosion in this 
region. 

In the drier pastoral areas which occujiy a large proportion of the State, a 
few tracts of country are suffering severely from wind erosion following long per- 
iods of drought, but the State is fortunate in that the soils in pastoral areas fo* 
the most part are types not liable to extensive drift. 

Following the decision to concentrate attention first on erosion problems in 
'he wheat-fanning and mixed-farming areas of the 12-25 inch rainfall belt, i 
printed form of questionnaire was distributed to some 661 farmers nominated by 
55 road boards, and the balance of this report deals exclusively with this region. 

The que.stionnaire was sent out in March, 1939, and the bulk of the replies 
was received over the winter months. Occasional replies are still coming in. 
Of the 664 questionnaires despatched, some 373 returns have been received. One 

* Report, of Committee appointed to Investigate erosion in Victoria. 

t Report of Sol! Conservation Coinniitfe*', South Australia. 1938. 
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road board, Gnowangerup, returned 12 out of the 12 questionnaires submitted, 
while one, Plantagenet, returned none. On an average, 6 to 9 returns wei’e furn- 
ished from each road board where the fanners appeared to be interested in the 
question of soil erosion. 

Many farmers submitted collateral evidence in the form of an attached state- 
ment (sonic* 126 of those were received) and, in a number of instances, photos, 
plans and sketches were enclosed to illu;3trate aii^wcis. 

A collateral problem resulting in land deterioration which appears to be eaus* 
ing more com*t*rn among farmers is that of soil salinity; some 33 drew special 
attention to the problem of soil salinity and many of these expressed concern at 
salt encroachment as alTecting their own properties and neighbouring farms in 
their districts. 

The EepUes, 

The replies have been carefully studied and an endeavour made to obtain 
farmers’ views and assess the position from the farmers’ viewpoints. It must be 
realised that expert inspection may have given a somewhat different picture hut 
in the absence of that service, it is necessary to rely on the rc'plies of farmers. 
There is no doubt that the replies are siitliciently accurate for a general survey 
with respect to soil erosion, as the majority of replies show that, generally, the 
farmers submitting returns had a very keen appreciation of this problem and 
its implications. There is no doubt that tlu*se farmers have accumulated accurate 
knowledge concerning the conditions leading to soil erosion as a result of ob- 
servations on their own farms and are a))preciative of the need for control; in 
fact, in many instances control measures, more or less success'ul, have b'en ap- 
plied on their own initiative. 

The replies indicate that it is generally conceded that soil erosion is due to 
faulty management and conservation will he achieved largely as a result of the 
proper adaptation of soil management, use of w4nd breaks and projier cultural 
and cropping methods under the prevailing conditions. 

In order to obtain an intelligible picture of the incidence of water and wind 
erosion, the situation with respect to erosion, as reported by each farmer, has 
been graded into 5 classes: — 

1. None obvious. 

2. Very slight, less than 1 per cent, estimated damage. 

3. Slight, 1 to 5 per cent, damage. 

4. Moderate, 5 to 15 per cent, damage. 

5. Severe, over 15 per cent, damage. 

It is to be noted that very few reported a severe incidence of soil erosion. 

These classes are not related to any published in the literature, but were 
adopted as a convenient means for interpretation in a general way of the replies 
received. They should be considered according to the definition and not accord- 
ing to any preconceived ideas from surveys in other places. In this connection 
attention may be drawn to the contrast with the situation in the United States 
of America where about 100,000,000 acres of once fertile land have been essen- 
tially ruined for practical cultivation by erosion and where the degree of erosion 
is indicated by similar terms but used in a different sense (in this case with re- 
spect to sheet erosion by water action). For instance, in the report on soil erosion 
in Iowa* the term alight refers to areas from which less than 25 per cent of the 

* **SoU Krosion in Iowa Special Report No. 2, April, 1936, of Soils subsection, Iowa 

Agrioultural £:xp(riment Station and Soil Conservation Service, U.S.D.A. co-operatinfc. 
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surface soil has been removed, mode) ate to areas from which 25 to 50 per c^mt of 
the surface soil has been removed and severe to areas from which more than 75 
per cent, of the .surface soil has been removed and the subsoil has been carried 
away in many instances. 

In Western Australia, while soil erosion has not yet reached serious propor- 
tions in the agricultural areas, it is of widespread oecurreiiee and, in many in- 
stances, is on the increase. To avoid such serious consequences of faulty lan l 
management, it is necessary for farmers in this State to take immediate steps to 
organise thtur farming operations to prevent the progressive action of the forces 
of erosion and to effect reclamation of those areas already damaged. 


llte Inc/ulenee of Soil Erosion. 

The replies indicate that soil erosion, due to wind and water action, is wi<le- 
spread throughout the agricultural areas. Generally the damage which ha» 
resulted is slight but the reports leave no doubt that soil ernsinn is on the increase 
in many instances. 

Table 1 shows a grading of the replies according to the classes given above. 


Table 1. 

Incidences of Soil Erosion in Western Australia as indicated i»v the replies submitted by 
farmers to the questionnaire circulated by the Soil Conservation ('ommittee. 


Typt* of 
Erosion. 


Severity of Soil Erosion. 

Nf)ne. 

1 

\er>- ; 

Slicrht. 

Slight. ; Moderate. 

Severe. 

Total. 

Water ... 

No. of Re. 

116 

i 

U>7 1 

1 

116 1 28 

6 

373 


plies 


; 

i 




Per cent. 

;ii 1 

28 7 ' 

.31 1 7-0 

1 6 

1000 

Wind ... 

No. of Re* 

119 

90 1 

t ' 66 ' 

15 i 

' 373 


plies 



i ; 




Per cent. 

t 

31.9 

24.1 i 

22.3 j 17.7 I 

4.0 

iro.o 


A survey of the leplies to the question concerning the coui'se of soil erosion 
is summarised in Table 2. 


Table 2. 

The course of Soil Erosion on farms in Western Australia. 


Typo of 
Erosion. 

— 

Course of Soil Erosion. 

Improving. 

Stationary. 

Slight 

Increase. 

Muierate 
to Rapid 
Increase. 

Total. 

Water 

No. of Re- 

2 

69 

131 

46 

248 


plies 


1 





Per cent. 

1 

28 

1 

53 

18 

100 

Wind ... 

No. of Re. 

2 

108 

95 

37 

242 


plies 






1 

Per cent. 

1 

45 

39 

1.7 

1 

100 



156 


JOURNAL OF AGRICULTURE, W.A. 


[June:, 1940 . 


General Comments. 

In the course of the replies, a number of important points were made by far- 
mers and these are summarised as follows : — 

1. Water Erosion . — Water erosion is essentially a problem of the hilly por- 
tions of the districts reeeiving: over 15-inch annual rainfall, and generally showi 
within 5 to 15 years of clearing. In some instances it is reported that water 
erosion has appeared earlier and in other instances a longer period has elapsed 
before water erosion has become apparent. It is recognised as due primarily to 
improper farming methods and that improved farm management will minimise the 
damage, and, perhaps, result in improvement in the future. The value of a pasture 
period or a forage crop lightly grazed, in controlling soil erosion, is well recog- 
nised. The damage occurs chiehy on fallow or newly cultivated land after heavy 
summer or early winter rains. Wet winters also promote water erosion. All 
types of country are affected where the land is sloping or where there is run-off 
from catchment areas. 

Once soil erosion commences, it increases rapidly for a number of years but 
often reaches a limit and thereafter remains stationary or improvement sets in. 
This may be due to changed methods -of management nn the affected areas. 

There is some evidence of sheet erosion, but the damage is caused mainly by 
gully erosion. Gully erosion does not cause damage to extensive areas, but results 
in great inconvenience due to the cutting up of paddocks into irregular shaped 
areas unsuitable for the use of modern machinery. Many farmers regard the gut- 
ters as of some value for improving drainage conditions in the cultivated paddocks; 
there is no doubt that these gullies remove rapidly a considerable amount of excess 
water which accumulates during the winter months, but it seems likely that a 
similar benefit may be obtained without the inconvenience of irregular gutters cut 
haphazardly in the field if some attention to the control of run-off water were 
given at the outset. 

Generally cultivation is the fore-runner of water erosion. A commencement 
is frequently made where wheeled vehicles are driven up slopes under cultivated 
conditions. Ploughing out corner headlands is a frequent origin of gully formation 
and working u]) and down long slops promotes run-off and losses of soil. Gullies 
very frequently commence at gates or along sheep pads where they run up and 
down slopes. Salt patches commonly form the source of a gully, ■)r the commence- 
ment of an eroded area. 

Control measures generally suggested involve improved farm management and 
pasture establishment. A number of farmers report having adopted a long rota- 
tion with particular attention to the pasture period where the rainfall is more suit- 
able for mixed farming. More judicious eropi^ing, contour working and the use 
of contour banks on long, stee]i slopes have been suggested as means of minimis- 
ing, if not eliminating, the damage from water erosion. Bu^’ning of stubbles should 
not be followed as a general practice on account of the promotion of run-off. 
Farmers realise, of course, that heavy floods, particularly in the summer time, wiP 
always cause a certain amount of damage, but consider that the above control 
measures will minimise that damage. 

Where gullies have been estabbshed the use of stones, borgh^, straw and rub- 
bish to form dams assists in reclamation, but frequently little benefit is reported 
as new breaks occur in subsequent wet reriods. This points, of course, fo the 
need for the judicious use of contour banka in such instances. Fallows should be 
left rough where liable to erosion and corners should not be ploughed out if on 
slopes which may accumulate water. 
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One farmer illustrated by means of a diagram the use of small banks to pre- 
vent the run of water along sheep pads. Some farmers advise leaving the valleys 
uncleared in order to prevent the formation of gullies in these valleys. 

Regarding implements, there seems to be a diversity of opinion. A number 
of people feel that the mouldboard plough leaves the surface too smooth and 
recommend the scarifier as a more suitable implement to leave a desirable, rough 
surface where water erosion is liable. Others hold different views. 

2. Wind Erosion . — Farmers who are experiencing wdnd erosion are prac- 
tically unanimous in pointing to the run of dry seasons as the underlying cause for 
the increas<»d incidence of this problem in the last four years. They also feel that, 
with the advent of better rainfall years, the manifestations will largely disappear. 

Soil types most severely affected by wind erosion are ; — 

(a) Loose sandy types such as pear (Xylomelum cm gusti folium) and 

sandy malice country. 

(b) Snuffy morrel country. 

(c) Red sandy loams on sedimentary formations in the Yuna and Yan- 

danooka areas. 

Occasionally wind erosion occurs on heavy clay hats where drought has led 
to the breaking down of the soil structure. 

It is reported that damage observed is chiefly of the nature of drifts inter- 
fering with fences and other improvements. There has apparently been little loss 
in yield or productivity, except in a few cases. 

It is g(‘nerally conced(*d that the advent of wind erosion has been increased 
by excessive clearing, over-stocking, depredations of gra«sho]>j'ers and rabbits, 
over-cultivation to produce a fine surface mulch and like causes. On many farms 
large areas have been cleared on a face and even the timber along the roads 
has been destroyed in order to allow crops to grow right up to boundaries. Stubble 
burning has also accelerated wind erosion. It is commonly observed that wind 
erosion is mo.st apparent during the fallow period, particularly if the fallow is 
worked to a tine tilth. 

In discussing the control measures, farmers have pointed to the need for timber 
belts and have recommended that, as far as possible, 2-chnin roads should be sur- 
veyed in agricultural areas and steps taken to preserve the timWr along these 
roads. Many farmers are looking for means which will render the establishment 
of timber belts possible at low cost. One farmer claims that he has doubled the 
gi’OAvth of grass on one area as a result of establishing a strip of 1,000 pines and 
is naturally enthusia^ic about this means of protecting the soil 

Loose, sandy types of soil which will not produce consistent crops should net 
be brought under cultivation and, on all tvpes liable to wind erosion, som-^ vegeta- 
tion cover should be maintained throughout the year to limit the action of the 
wind. Some farmers mention the value of cropping to oats or rve and light 
stocking to )>rotect the surface. At Irwin. 100 per cent, control of a severe wind 
erosion problem has been obtained as a result of the u«e of blm* lupins combined 
with judicious stock management. Subterranean clover has proved beneficial in 
some of the wetter areas as at Glentromie. 

There is no comsistenev in the opinions regarding the effect of stock, parti- 
cularly sheep, on wind erosion. Rome people have found that pulverising the soil 
as a result of stocking may accelerate erosion, while others feel that the compact- 
ing action is beneficial. Rabbits, in destroying the vegetation cover, are a menace. 
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Wind erosion usually becomes evident in the first few years after clearing and 
cultivation, and is particularly evident during periods of drought and on land 
which is over-stocked. 

The rrf)lies indicate a general confidence that control would be effected when 
bettor seasons occurred and that an improved adjustment of farm management 
would be effective in limiting w'ind erosion to a negligible extent. 

3. Soil Salinity . — The numerou.s references to salt encroachment contained in 
the replies render it desirable to draw' attention to the fact that, apart from damage 
resulting from the encrusted jmtehes associated with soil salinity manifestations, 
there is accelerated w’ind and water erosion on account of the lack of vegetation. 
These bare, saline i)atchos often form the heads of gullies and washes, and where 
a pow'dery surface forms, as is verj' frequent, this is blowm away by the action 
of the w’ind and seseial inches of top soil have been removed in many areas af- 
fected by «alt encroachment. 

4. General.'-\\\ discussing the matter of soil erosion more generally, a num- 
ber of farmers have expressed a desire for legislation to compel proper attention 
to the problem of soil erosion. The matter of conserving belts of tinf er, plantiru 
of wind breaks, conservation of timber along roads, and the surveying of wider 
roads w'here timber could be specially protected, have been mentioned. 

One farmer sugg(*st<»d that an in'j>ector should be appointed with pow'cr to 
quarantine areas liable to soil erosion. 

Only a few farmers drew attention to the economics of soil erosion control 
measures or suggested the need for Government assi.stance. Some pointed out 
that low prices and poor seasons had limited the farmer’s ability to undertake such 
conservation work, but there appeared to be a very general appn^ciation on the 
part of farmers, of the need for soil conservation and a great many had already 
adopted some coiitrd measures. 

There seems to be need for technical advice to assist the farmers in using 
their efforts at .soil erosion control to the best advantage. From the numerous 
offers of assistance to Government oflicers working on soil erosion control, it seems 
that farmers generally are now ready to undertake appropriate measures for soil 
conservation before the problem reaehe.s a degree of even moderate severity. 

Future Programme of the Soil Conservation Committee^ 

While it is recognised that soil erosion is widespread in the agricultural areas 
of Western Australia, in general damage it has not reached serious proportions 
but it is increasing in many cases. 

As conservation is much to be preferred to reclamation, an active educational 
programme is to be organised to assist in the development of conservation methods, 
as well as demonstration of control methods. To this end it is planned to arrange 
conferences of Government officers at convenient centres in order to consider tiior- 
oughly the matter of soil erosion and its control under local conditions, and to lay 
down principles as a basis for uniformity of advice and action. These officers 
will undertake advisory work and practical demonstrations so that farmers may be 
acquainted with the most effective and efficient means of combating soil erosion 
on thiiir own farms and of organising their farming practice to arrest the damage 
and promote reclamation. 
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The Thanks of the Soil Conservation Committee. 

The Soil Conserv'ation Committee expresses its appreeiation of the work of 
farmers who have supplied information in reply to the questionnaire. Tt was 
evident that no effort was spared to give a reliable and eonsidered report on 
erosion as it affected their individual farms and surrounding districts, and all are 
asked to accept the committee’s thanks. 

S. L. KESSRLL, 

Chairman. 

L. J. H. TEAKLE, 

Secretary. 

Soil Conservation Committee. 


Subsoiling with Explosives. 

V. Cahill. 

Horticultural Instructor. 

In areas where agricultural soils are underlaid with layers of stiff clay or by 
hard-pans, considerable benc'tit is often obtained by siibsoiling with explosives. 
Under such conditions subsoiling allow^^ of adecpiate drainage during the winter 
months and so prevents Avaterlogged conditions associated with shallow-rooting of 
plants. The deeper rooting consequent on the opening of the subsoil permits roots 
of plants to develop over a greater area from which i)lant nutrients may be ob- 
tained. 

This loosening of the subsoil is particularly important where or.*hai (L have 
been (established on soils below which compact clays or hard-])ans of various types 
are found if for no other reason than to enable trees to obtain suflicient vuppliP:^ 
of water, during the summer months, for growth and fruiting. The ('ffects on 
trees of winter w^aterlogging of the roots are only too well known for orchardists 
not to appreciate the benefit to be derived from improved draina ge on such sub- 
soils. 

In conm^ction with the loosening of hard subsoils, Mr. A. Despei^sis (1) 
writes: “Good results have been obtained by using explosives to cra(*k the subsoil 
where it is intended to set trees or by blasting the ground in the winter in the 
proximity of trees already planted.” 

Further, Mr. H. C. Coggins (2) in a paper dealing with suksoiling in various 
parts of New South Wales on a number of soils, states that he find.s subsoiling 
with explosives is by far the cheapest and best method, even for breaking up hard- 
pans which are cn^ated by constant ploughing at the one depth. This applies also 
to old jinker tracks and roads through orchards. 

In many orchards it will be found that practically all of the rooting system 
is very close to the surface and this is very liable to be damagtd by deep plough- 
ing. The use of explosives enables subsoiling to be done without the removal of 
the top soil and it causes a series of fissures in the subsoil extending in all direc- 
tions. The holes in which the charges are placed are spaced so that the re<;ulting 
fissures from the separate charges meet, and a complete nettvork is formed. 

By using explosives, one man equipped with a few- tools, namely, a two inch 
bull nosed auger, a tamping rod, and a pointed crow-bar. can obtain an effect 
which could only be procured by considerable expenditure bv any other method 
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Trials with Explosives, 

In response to several requests for information regarding the use of ex- 
plosives, interest was taken in this type of work (jarried out in the orchard of Mr. 
C. H. Hunter at Clackline, in 1932. The operations were spread over two acres 
of orchard, consisting of citrus, stone fruit and pear trees. The subsoil in this 
orchard is of a stiff clay nature and the work was done during the season Mareh- 
April. 

Single charges consisting of four-ounce plugs of “rnonober^ explosive were 
placed in iioJes three feet deep in line with the trees, six feet apart. It was estimated 
that the subsoil was <listurbed to a radius of seven to nine feet by the resultant 
explosions. The results of this treatment have been very satisfactory as the trees 
have made excellent growth since that time. 

In 19.36, during the lati* summer, another trial was made at Mr. L Bassola’s 
orchard at Chidlow, when* an area consisting of four rows of four-year-old apple 
trees was treatt^d similarly. These trees are now growing more vigorously than 
the i ther trees on iintreat(*d portions of the orchard. 

In 1935 Mr. E. G. Bullen, of WooroU/o, carried out some similar work, using 
dynamite, in connection with pear trees which had previously made poor leader 
growth. This year the trees are making good terminal growth and are in a muen 
more vigorous condition, also carrying a good crop of fruit. 

Method, 

The amount of explosive to be used in the holes will vary somewhat with the 
type of subsoil. For this reason a test hole should be put down about three feet 
deep and a four ounce plug of explosive fitted wnth safety fuse used. A slow act- 
ing explosive such as “monobef’ has given the best results in the trials caiTied out. 

Safety fuse as used for blasting purposes burns and does not exj)lode. For 
detonation of the explosive it is advisable to use detonators of type No. 6. 

Effect of Test. 

To determine the effect of the test an excavation should be made a few feet 
away from where the test charge was exploded. Fractures observed will enable 
the op<"rator to form a very good idea of the nature of the result. A poor frac- 
ture of the subsoil as seen in the excavation will indicate that more explosive is 
needed or vice versa. 

When the size of the charge to be used has been determined, holes should be 
bored 2ft. Gin. to 3ft. deep and si)aced six to ten feet apart depending on the 
nature and strength of the subsoil or hardpan as indicated by the test. Where the 
subsoil consists of a stiff, imperviou.s clay, best results are obtained when the 
ground is dry as when wet such subsoils are liable to pug and will not shatter. 


Summary, 

1. Trials show that when hardpans, etc., have been treated by the use of 
explosives, fruit trees make more vigorous growth. 

2. Details are given of the method used. 

3. Subsoiling by explosives is warranted only on soils where an impervious 
layer of definite thickness exists. 
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The advantages of subsoiling by explosives are as follows: — 

1. Conservation of moisture. 

2. Better drainage. 

3. Better aeration. 

4. Roots of the plants are able to penetrate deeper. 

The amount of ‘buonobel” explosive used per acre in the trials cited above 
one case consisting of 200 cartri(’ges, costing £2 2s. Od. 


Literature Cited, 

(1) DespciHsis, A. Tin* Handbook of Horticulture and N'iticulturc of Western 
Australia. Third Kdition, p. 14, 3921. 

(2) (k)^ftin8, II. (*., Subsoiling, Farmers^ Bulletin, No. 6.9, pp, 26 32, Depart- 
ment of Agriculture, New South Wales. 
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perimeiits on Copper Deficient Land at Dandaragan, 
Western Australia. 


By L. J. H. Teakle/ A. G. Turtox," and G. L. Throssell. 
INTRODUCTION. 

The settlers in the Dandaragan area have long known that, under ordinary 
farming practice, certain classes of soil, apparently normal in general pro])erties, 
are unsuitable for the growth of cereal crops and, after clearing, have a value for 
grazing purposes only. Son**' settlers have explaintnl that the reason for these 
crop failures is an excessive richness in the soils w^hich “burns^’ the growing crop 
and, in conseciuence of the unsatisfactory returns, development of these types of 
soil has not been extensive. However, in spite of the advice of settlers with a 
W’ide experience of local conditions, Mr. Brown of “Bidgerabbie,” Location 1466, 
Dandaragan, cleared some 150 acres of blue gum flat country on his property in 
1931 with a view to growing cereal crops as an adjunct to stock raising. The 
clas.s of land closely resembled that associaHnl with earlier croi) failures in otht*r 
parts of the district and neighbours ]>redicted disa])pointing returns. 

Barley was the first cereal crop on the area represented by the plots described 
in this paper and was scratched in on the newly cleared land in 3932. A good 
growth of straw was prodiuaHl, but the heads failed to till satisfactorily with 
grain over portions of the crop. After four years of pasture the i)addock was 
fallowH'd in 1937 and sown in the middle of May, 1938, under excellent conditions, 
with oats, wheat and rye. Over considerable portions of the area the oats and 
wheat proved a complete failure and satisfactory growth was obtained only on 
the marginal jiortions of the field in proximity to the sand})lain country to the 
east. Even here the grain w^as badly shriveiled. 

A report of this crop failure was coinmuni<*ated to the Hon. Mr. P. I). Fer- 
guson, who wrote to the Det artment of Agriculture on November 22nd, 1938, 
requesting that an examination be made to ascertain the reason for the blighting 
of the crops under conditions under which exeellcmt returns could rc'asonably be 
expected. 

‘Department of Agriculture. -(’hemist, (lovernTiiciit Uhemical Laboratory. 
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A field inspection was made by the senior author on November 26th just 
prior to harvesting and full details obtained from Mr. Brown. In describing the 
growth of Burt’s P]arly oats during the season he explained that apparently the 
germination was quite satisfactory and the crop grew normally for about four 
weeks. In the following weeks, however, it became pale in colour and drooping 
in habit. Closer examination showed that the tips of the leaves and the edges of 
the leaf blades had turned a pale yellow. With the advance of time the tips 
coiled to gi\e a stringy appearance with frayed ends. The leaves and stems lacked 
sufficient strength for normal erect growth, and the rooting system was very poor. 
As the season progressed most of the plants died out and the area was covered 
mainly by wmls such as flat weed (Hypochoeris glabra) y drake (Lolium temn- 
lentum) and a number of other species, including Co'ula nnstrnlia. Where the 
crof) had made better growth in the more marginal areas, the yield was low and 
the grain small or shrivelled. 

In the case of rye the growth generally was much belter than with wheat or 
oats, but, in many instances, the top portion of the ear had failed to fill, and 
gi’ain occurred only in the bottom part. In extreme cases no grain at all had 
formed in the rye ears. 

Throughout the area a number ^f large bushes of wild radish (liafihamtf* 
raphanistrum) were observed; these had made vigorous early growth but wi"h 
maturation were failing to flower normally. The buds and flowers were small and 
the seed pods, in most instances, had failed to grow or set seed, giving a blighted 
appearance. Some of the leaves showed a yellow chlorosis between the veins and 
only a pale green coloration on the veins themselves. 

The symptoms described by Mr, Brown very closely paralleled those pub- 
lished by Riceman and Donald (1938) describing their experience with crons 
gi’own on copper deficient soils in the south-(*ast of South Australia and the cir- 
cumstances indicated a clear case of copper deficiency. In view of this, and in 
orde*' to obtain information which would lead to a practical .solution of the prob- 
lem, arrangements were made for the carrying out of a comprehensive fertiliser 
evp^rim^nt to be rnmmenced in Mj\v, 1939. It was hoped that the results would 
be of value on Bidgerabbie and also to other settlers farming similar land. 

The Dandaragan area lies at the northeni end of the jarrah belt of Western 
Australia and botanical examination shows the principal vegetation as.sociation.s 
to resemble closely those of the Perth area. The rainfall is generous and averages 
nearly 27 inches per annum distributed as shown in Table 1. 


tablk 1. 

ratnfalt. records for dandaragan in points. 

(KM) points = 1 inch.) 


Year. 

Jan. 

Feb. 

Mar. 

April. 

May. 

June. July 

Aur. 

Sept. 

Oct. 

Nov. 

Dec. 

Total 

1939 

208 

239 

3 

.34 

402 

635 

812 

574 

37 

121 

69 

12 

3,146 

Averafte 1898-1938,.. 

27 

48 

79 

118 

361 

534 

532 

411 

288 

182 

45 

41 

2,661 


Gt»ologically, the Dandaragan district is typically an exposure of Cretaceous 
sandstones, chalks and greensands similar to those at G ingin (Hosking and 
Greaves (1936) ). The soils are generally similar to the Gingin types but a larger 
proportion of the heavier textured groups occur. As at Gingin, lambs and foals 
depastured solely on Dandaragan country become affected by enzootic ataxia or 
^^rickets’^ which Bennetts and Chapman (1937) and Bennetts (1937) have shown 
to be a copper deficiency disease. This disease may be controlled by the adminis- 
, tration of copper drenches or licks, or by topdressing pastures and crops with fer- 
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tilisers containing copper. On account of the incidence of enzootic ataxia, Mr. 
fnglis, of Yathroo Station, which joins Bidgerabbie, used fertilisers containing 
copper in 1938 and reported improved crop growth. This evidence strongly sup- 
ported the diagnosis of acute copper deficiency as the cause of the crop failure 
under investigation. 


PHYSJOORAPHY AND SOILS. 

The area concerned in the crop failure consists of an extensive flat surrounded 
by sandy rises. Soils related to the Koorian sand and Whakea sand of the G ingin 
district predominate on the western side, and on the eastern side the land rises to 
the gravelly sandplain typical of the Jurassic plain which extends to the north. 
There is little doubt that these flats represent an old lake bed which has been dry 
in modern time's. With the receding of the waters there developed a cover of blue 
gum or flood gum (Eticalyptus rudh) with a sprinkling of rnarri {E. calophylla) 
along portions of the marginal areas. Ironstone gravel occurs in the marginal 
areas adjacent to the Jurassic sandplain and it is on these marginal areas that most 
satisfactory cereal crops are obtained. The most complete failure is in the central 
portion of the flat. Here growth to maturity occurs only on small patches which 
are apparently slightly raised above the general level. Throughout this central 
portion fragments of opaline casuarina stone* occur on the surface and casuarina 
stone appears to underlie the formation at a depth of 2 to 3 feet or more. 

The colour of the soil is generally grey or grey brown, but browner patches 
occur in portions, particularly where the elevation is slightly above the general 
level. 

A peculiar feature of the soils is their light, powdery nature. Their appar- 
ent specific gravity is only almut tivo-thirds of that expected of mineral soils of 
similar texture. The most defteient soil types appear to be those which are lighest 
and mast pow'dery in structure. 

The characters of representative profiles are indicated by the following detail.'^ : 

Site 1 ; A grey soil type where oats were a complete failure. 

6-3 ins. brownish grey loamy silt w’ith opaline fragments. 

3-12 ins. light grey loamy silt with harder particles. 

12-22 ins. light grey to olive silty loam with harder fragments. 

22-30 ins. olive clay to decomposing casuarina stone. 

Site 2: Marginal area where York gum (Eucalyptus foecunda var. lo.io- 
phleba) and marri were intermi.xed with the flood gum under virgin conditions. 
Dundee wheat had made fair vegetative growth but the grain was shrivelled. 

0-3 ins. grey brown loamy sand. 

3-9 ins. brown loamy sand. 

9-21 ins. light fawnish brown light sandy loam with some fragments 
of casuarina stone at 24 inches. 

Site 3: Complete failure of wheat and heads of rye almost invariably empty, 
regrowth occurring from the bottoms of the plants, 

0-3 ins. grey brown silty loamy sand with opaline fragments. 

3-15 ins. light brown loamy silt. 

15-36 ins. khaki brown heavy sandy loam with odd opaline fragments. 
Cementy, sandy layer at 36 inches. 

*Ca8uariua stone is a more or less consolidated diatomaceous earth. 
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Site 4: Oats a complete failure. 

0-3 ins. brownish grey silty loamy sand. 

3-7 ins. somewhat more compacted. 

7-15 ins. pale bluish grey gritty silty sandy loam with opaline frag- 
ments. 

15-24 ins. olive sandy clay loam with casuarina stone at 27 inches. 

These soil samples have been examined for apparent specific gravity, salt, 
reaction, replaceable bases, phosphate, potash and copper. The results are given 
in Table 2. 

Table 2. 

PROPEHTJES OF SOU. SAMPI.KS FROM THE AREA ON MR. .T. A. V. BROWN'S PROPERTY, 
BTDOEKABBTE WHERE CROP FAILURES HAVE HERN OVERCOME BY MEANS 
OF THE USE OF BLCESTONE AS A FERTILISER. 


Site. 

Serial 

No. 

i>l)th. 

Nitrogen 

Pa Ov 

I>H. 

Suit. 

Ap- 

parent* 

1 Replaceable cation«<. 

m . eij. jier 
100 gin. 

Per cent, of total rations 
other than hydrogen. 








gravity. 

snil. 

Ca. 

1 Mb. 

1 K. 

1 Na. 



incheH 

% 



I 







1 

2628 

0—3 

•200 

009 

i .5 81 

•06 

1 05 

11 75 

38 

45 

7 

10 


2329 

3-12 

•0,55 

•032 

5 31 

•02 

l-0t» 

7-29 

20 

65 

5 

10 


26.30 

12-22 



! 6-20 

•02 

1-24 







2631 

22-30 



7 18 

02 

103 







2632 

0- 3 1 

•102 

•045 

6 09 

•01 

1-46 

6-78 

75 

19 

6 

Tr. 


2633 

3- « 

063 

•044 

607 

•01 

1 50 

5*00 

76 

17 

7 

mf 


2634 

Cl 



1 5 01 

[ 

•01 

1-35 






3 

263.') 

0‘ 3 1 

140 

•099 

5-60 

•02 

106 

8-21 

67 

23 

10 

ir 


2636 

3-1.*) 

•070 

(K)3 

5-45 

•01 

1 12 

6 89 

55 

33 

11 

1 


2637 

li) 36 



4-94 

•<4 

124 






4 

2638 

0- 3 

•284 

100 

5 37 

•07 

•90 

12-28 

48 

37 

10 

.5 


2039 

3- 7 

•161 

136 

5-45 

•03 

'98 

9 -.59 

31 

54 

6 

0 


2640 

7-15 



5 96 

•04 

111 







2641 

1,5-24 

1 



7-41 

•05 

'99 







* Apparent Kpecfflc gravity determined by neighing a standard volume of air dry Moii after sieving 
through a number 10 sieve. The result is expressed as a multiple of the weight of the same volume of water. 
Apparent specific gravity normally ranges from 1-2 for clays to 1*7 for sands. Ordinary soils of this texture 
would be expected to have an ap])arent Hf>erlflc gravity of almut I 5. 

Copper contents as determined by the dithizoue method was of the order of magnitude of 1-2 j^p.m 
on the dry soil basis. 

The copper e.stimations showed that the copper content was of the order of 
magnitude of 1 to 2 parts per million in the surface soil of each site. Thus, the 
site representing country on which wheat was not a complete failure appeared to 
have practically the same copper content as where cereals failed completely. 
Chemical examination failed to detect a significant difference. 

The chemical analyses show the soils to be (juite normal for this rainfall bfdt, 
that is, they are typical of the zone of podsolised or leached soils, Teakle (1938). 
The reaction is acidic and the replaceable cations other than hydrogen are prin- 
cipally calcium and magne^^ium. The phospiiate status is considerably better than 
for most Western Australian .soils and, in thi§ resperjt resembles some of the better 
soil types at Gingin. Potash may be regarded as moderate. 

p-ERTTLTSER EXPERIMENTS. 

In order to ascertain the response of crops grown on this class of country to 
minor elements, particularly copper, an experiment was designed with the following 
objects 

(a) To determine whether the addition of copper to the ordinary fertiliser 
would affect the growth of oats. 
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(b) If so, to indicate how much copper must be applied in the form of blue- 

stone. 

(c) To ascertain whether sfrowth of cereal crops would be further improved 

by the inclusion of other minor elements. 

A 5 X 5 randomised block layout Avas adopted to obtain accurate yield data to 
answer these questions and the following treatments were used* : — 

A. Control, 1 cwt. of superphosphate ])er acre. 

B. 1 cwt. of superf»hosphate mixed with 5 lbs. of bluestone per acre. 

C. 1 cwt. of superphosphate mixed with 15 lbs. of bluestone per acre. 

D. 1 cwt. of superphosphate mixed with 30 lbs. of bluestone per acre. 

E. 1 cwt. of superphosphate mixed with 15 lbs. of bluestone, 15 lbs. man- 

ganese sulphate, 20 lbs. magnesium sulphate, 20 lbs. ferrous sulphate, 

5 lbs. zinc sulphate, 5 lbs. borax per acre. 

The experiment was conducted on a portion of the fiat on which the cereal crop 
had failed completely in 1038. The .stubble uas burnt where small patches had 
made some early growth and the land disc cultivated in January, lOJO. After being 
spring-tyiKsl in early May to kill weeds and prepare a seed bed, Burt’s Early oats 
at the rate of .50 lbs. per acre and the appropriate fertili.sers were sown on 
May 13th, 1030. 


THE (IKOWTll OF THE OATS. 

Observations made during the growing season showed that germination was 
jienerally good over all oi the plots. Little' difference was observed between any of 
the treatments during the fiivt four weeks hut by the middle of June, on the control 
plots, the plants were beginning to show a distinct yellowness and Averc obAiously 
unthrifty. OroAA’th on the control plots had practically ceased by the beginning of 
August and the plants Avere becoming progressively mori' yc'lloAv, shoAving typical 
copper deticiency symptoms. Some plants were* already beginning to die. 

Figure 1 shows a comparison of the gnnvth with and without conper on 
July 26th, 1939. 

Early in Septi'inber, on the control plots, most of the oat- had died and only 
scattered survivors occurred over the plots. These showed typi*al sAinploms of 
copper deficieney as deserihed by Kieenian and Donald (19.38) and, in general, made 
practically no ht'adAvay suhse(»uently. 

Figure 2 shows a general view of a control plot hclw('(*ii two plots which had 
received bluestone in the fertiliser mixture. The^e plots an* gralifyiiigly uniform 
in their growth and shoAv a remarkably eoiisistent res])ons(* to thi' copper treatment. 
Figures 3 and 4 are elose-ups of ty])ieal oat plants from the |>]ots and .show in some 
detail the characteri.slic eopi er detieienev .^ymiitoms on jilants from the control 
plots. 

By contrast, the other plots, which all iecei\€»d copper in the form of bluestone, 
continued to progress throughout the groAviiig season and little difference, as a result 
of the various treatments Avhieh included copper in thi' mixture, could be observed 
at any period. During the 6rst part of September the oat plants on the idots 
nieeivnng only 5 lbs. of bluestone per acre certainly showed mon' evidence of Avither- 
ing of the tips of the leaves, but recovery was [iractically comidete by the end of 

*The fertilisers for these experiments AAere kindly supplied by ('mning iSmitli 
and Mt. Lyell Farmers’ Fertilisers, Lt . 
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September when all copper treated plots were heading out nicely. At harvest time 
(November 6th and 7tli, 1939), all of the copper treated plots carried an excellent 
fi:rowth of oats. It is true that oiver the length of these plots the growth showed 



Figure 1. 

Shows nature of growth of oats on plots receiving superphosphate only (left) and 
superphosphate plus 6 lbs. bluestone per acre. Harvested July 26th, 1939. 
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Figure 2. 

General view of plots taken September 5th, 1939, showing the control plot (19) 
in contrast with plots receiving blueatonc at the rate of 15 lbs per acre in combina- 
tion with manganese, zinc, boron. Iron and magnesium (left) and bluestone at the 
rate of 5 lbs. per acre (right). The growth apparent on the control plot (19) is 
l»rlnclpnlly drake {Lnhum tnimUntvw). 


some lack of unilormity, piobahly due in | ait to the t*a(*t tlmt the land had not heen 
fallowed and some growth of oats had oeeiirred in patches durini*: the previou.^ 
seasfin, hut no si^jn of crop failure was observed where copper had l)(*en appli(*d. 

Fi)i:ure 5 ffives a close-up of typical oal plants from copper-treated plot^ at 
harvest time (November 7th, 1939), in contrast with selected surviving: plants, 
which wer<» scattered over the control plots and had reached various stajres of 
maturity. These show typical copper deticimicy symidoms. 

As a satisfactory machine was not available to harvest the plot^, estimates of 
yields were obtained by means of 3(nn. x Soin. <|uadrats taken at eight sites 
selected at random in each ]ilot. By this nutans no loss of mat(*nal was incurred 
and the yields reported represent the total material produced. 

The yields exceeded all expectations ami comparison of the returns from the 
various plots showcil that there was no significant difference due to any of the 
variations in the copper treatment. The controls (receiving no copper) were prac- 
tically a complete failure and no yield estimates were obtainable from an\ part 
of the five replications. 

The hay and gi’ain yields estimated fwm the quadrats are given in Table 3. 


Table 3. 

HAV AND GRAIN YIELDS FROM THE VARIOUS TREATMENTS ON THE DANDARAGAN 
PLOTS. ESTIMATED FROM THE WEIGHTS 0BTA1N?:D FROM QUADRATS 36IN. x 35TN. 


Superphosphate only 

Btiperphofiphate plus 5 lbs. of bluestone per acre 
Superphosphate plus 15 ll«*. of bluestone per acre 
Superphosphate plus 30 lbs. of bluestone per aere 
SuDernhosnhate nlns comnlex mixture ... 


Hav Yield 
per acre. 


tons. <*wtK. 
MI 

3 14 

3 14 

3 14 

3 


Orain Yield 
per acre. 


bus. 
MI 
45 5 
45fi 
.50-7 
4ft‘2 
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Figure 3. 

Typical oat plants harvested on September oth, 1939, to show the grrowth: — 

(a) with bluestone (Spuciinrns 1 and 2) and 

(b) without bluestone (Specimen group 3). 

(The scale is 15 inehes long.) 

The grain from all plots was rather thin but gave a bushel weight of 38.5 
lbs. determined by the ehondrometer. 

Statistical examination of the harvest returns shows that the differences be- 
tween the hay and grain yields on copper treated plots are too small to be sig- 
nificant and are most probably the result of chance variations in the fertility levels 
of the soil on different parts of the experimental area. It is of very consider- 
able interest that no improvement in yield resulted from the use of bluestone in 
excess of 5 lbs. per acre or when mixed with other elements. 
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tips and along the edges. Hooting sysUni is vtr> poor. 

Tho weeds were fairly prevalent throughout th(‘ plots and had practically 
taken j ossession on the controls where the* oats had died. Drake was the prin- 
cipal weed and had made vigorous growth throughout. Other weeds included 
(*hick weed {Stellaria media) and a small annual known as Cotula anstrahf^, 
Yathroo oat occurred as a weed throughout the \ lots. Apparently the.se woods 
are all more or less tolerant of copper deficiency conditions. 

EXAMINATION OF THE OATS. 

In order to obtain information concerning the chemical composition of the 
oats and any anatomical differences which may be a.ssociated wdth the various 
treatments, samples were taken on September 5th, 1939, for chemical analysis and 
microscopical examination. At this time, the .surviving oats from the control plots 
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were 6 to 8 inches higrh and had only produced four or five leaves. They had 
not yet begun to run up preparatory to ear formation (Figures 3 and 4). On 
the other hand, on the copper treated plots the cats were 24 to 30 inches high, 
had produc ed five or six leaves and were beginning to run up into ear. (Figure 3.) 



Figure 5. 

Mature oat planto at harveat (about 4^ to 5 feet tall) from plots receiving copper (left), 
in contrast with selected surviving plants from control plots (right) which show typical copper 
deficiency symptoms. 
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It is evident that, in the absence of copper, development had been arrested 
and these plants were physiologically and anatomically younger than those which 
had received copper. For that reason alone it would be expected that chemical 
and anatomical differences would be observed on examination. Differences may 
also be due to deficiency of copper giving rise to abnormalities. Examination 
of the plant materia] from each of the 25 plots for chemical properties in the 
Government Chemical Laboratory gave the results summarised in Table 4. 

Table 4. 

nOMPOKTTlON OF OAT PLANTS FROM THE BII)GP:RABBTE PLOTS HARVESTED 
ON 5th SEPTEMBER. 1959. 

(UesuItH on the basis of oven-dn- material.) 


Treatment. 

Total Ash. 

Silica-1 rct^ 
Ash. 

Total 

Nitrogen. 

Copper (Cu). 

Con trol — S u f lerph osph ate 

'% 

% 

o/ 

/o 

p.p.m. 

1505 

S 50 

2 85 

F9 

Sufierphosphate plus blucstone, .1 lbs. 

fier acrf> 

9 00 

5 • 70 

1-29 

5-4 

Su|K»rphosphatc jilus blucstone, 15 lbs. 





jicr acit‘ 

IO-.59 

0 02 

l-.')9 

5-7 

Superphexphnte plus bhicstonc. 50 lbs. 


1 



per acre i 

9 07 

! .*» • 04 

1-25 ' 

i 2-9 

Superphosphate plus inixtim* contain- I 

1 ! 




ing copper, manganeM<\ zinc, boron, 1 
iron, and magnesium ... ... : 

K-00 1 

! 

5*20 

108 

1 9 


Statistical examination of the results show that — 

(a) the total ash content was higher in the controls; 

(h) no significant differences occurred in the (opper contents of the 
plant material under the several treatments; 

(c) tile percentage of nitrogen was greater in the controls than in any 
other treatment but there were no significant differences in nitrogen 
content of the ]>lant material from the various copper treatments. 

Work reported by Piper (in press) in Adelaide supp<»rts the evidence obtained 
in these exf)eriment.‘^ concerning the effect of copper treatment on the coj)per con- 
tent of oats. It seems unfortunate that oats show such a small copper content and 
do not exhibit a more consistent response in copper content wlnm treated with 
copper containing fertilisers even on highly copper deficient soils. Of course, the 
total absorption of eopj cr from the .soil under the cojiper treatments would be 
very greatly in excess of that from the controls on account of the increased amount 
of growth wdiich hits been made. Yield figures which would enable the difference 
in total amount of copper absorbed to be estimated were not obtained. Further- 
more, although statistical analysis indicates the apparent difference^ in co}>per con- 
tent of the oats under the various treatments may not be significant, it seems that 
a grazing animal would have a better chance of obtaining more adequate copper 
requirements from crops receiving the copper fertiliser. 

Obsc’rvations by Miss Ford of the University Dei>arfraent of Botany reported 
in the Appendix, show marked inic.oscopic differences between the control plants 
and those rc’ceiving co]i| er when sampled on September 5th, 19119. Of course, 
some of these differences may be due to the arn*sted stage of development in the 
case of the plants from the control plots, but it is most likely that certain of these 
features are characteristic abnormalities exhibited under co})per deficient condi- 
tions. It is hoped, however, that extension of such anatomical studies may lead 
to further information of value in connection with an umlerstanding of the facts 
and functions of minor elements. 
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GENERAL OBSERVATIONS. 

The early results of this work led Mr. Brown to use bluestone as a fertiliser 
fairly generally during 1939 on portions of his farm, and particularly in the home 
garden. The home garden is on a type of soil rather closely resembling the orange 
coloured Koorian sand of Gingin. Bluestone treatment has effected marked recov- 
ery of fig trees affected with mottle leaf. Maize is producing long, well filled cobs 
nrhich are in marked contrast to those of previous years when only odd grains 
set. Tomatoes are bearing very much better than previously, apparently due to 
the use of bluestone. 

However, strip experiments to observe the effect of bluestone on the growth 
of wheat on Koorian sand near the homestead failed to give any consistent results. 
Apparently, the Koorian sand is far less deficient in available copper supplies 
than the blue gum flat soils, but it seems likely from the responses of the maize, 
tomatoes and figs, that, with further cropping, copper deficiency with respect to 
cereals may manifest itself. 

FUTURE EXPERIMENTS. 

Thes(‘ p’ot ? are to be carried on for a number of years; in 1940 they will be 
sown to subterranean clover and wimmera rye grass; in 1941 they will again be 
sown to oats and half of each plot will receive the appi*opriate minor element 
treatment while the other half will receive superphosphate only to ascertain the 
residual value of the copper treatment. This rotation will he repeated for at least 
another two years. 

In addition a further experiment is being laid down adjacent to tlu* one just 
described, in order to ascertain the effect of smaller amounts of bluestone, namely 
1, 2yz and 5 lbs. per acre. Further, the value of copper from oxidised copper ore 
obtained from Ravensthorpe will be determined as this source of copper is avail- 
able at about one quarter the cost of the refined bluestone. Pyrites slag from 
Messrs. Cuming Smith & Mt. Lyoll Farmers Fertilisers Ltd. residues, which con- 
tains between 1 and 2 per cent, copper, will also be tried. 

Similar experiments have already been arranged on Mr. C. J. Roberts’ pro- 
perty, “Kayanaba” and V. G. Rennie^^ property, Gingin. 

A simple observational experiment will be conducted on “Yowerdabbie,” Dan- 
daragan, on soils of the Whakea sand and Koorian sand types. 

CONCLUSIONS. 

From these results it may be concluded that the crop failure* under investiga- 
tion was due to copper deficiency and excellent crops may be produced on the 
soils in question if copper is applied as a fertiliser. Five pounds of bluestone per 
acre mixed with superphosphate gave yields erjual to any other treatment and no 
advantage Avas gained under these conditions from heavier applications. Less may 
suffice. 

Analysis of the soils is not a satisfactorj' guide to copper deficiency. Ob- 
servation of the symptoms exhibited by an indicator crop such as oats, or maize, 
followed by field trials, is the surest method of detecting such soil deficiencies. 

It is not to be expected that such remarkable responses to the use of bluestone 
will be obtained generally on soils which are characterised by unsatisfactory crop 
growth. In fact, many experiments prove that such is not the case. However, there 
are patches of country, in the aggregate amounting to many thousands of acres 
and favourably located in the present agricultural areas, on which unsatisfactory 
returns are being obtained both from stock and crops as a result of copper 
deficiency. When these areas have been determined by means of field experimenta- 
tion the efficiency of agriculture on these particular areas will be considerably 
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improved by the use of fertilisers containing copper. Farmers are advised to 
experiment before undertaking extensive fertiliser dressings with bluestone and 
similar amendments, as not only are these costly, but on some soils they have been 
known to bring about depressions in yields, even when used in sudi small quanti- 
ties as 15 lbs. per acre. District agricultural advisers will give advice on the use of 
these special fertilisers and will assist farmers in planning simple experiments on 
their farms to determine the value of minor elements as adjuncts to the ordinary 
fertilisers. 
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Appendix. 

Anatomical Investigations of Oats (Burt’s Early) 
obtained from Experimental Plots on Copper 
Deficient Land at Dandaragan. 

by 

J. M. Fori>.* 

The investigation was undertaken to discover if oats, grown on the control 
plots and sliowing typical copper deficiency symptoms on Mr. J. A. Y. Brown's 
property, *‘Bidgerabbie,'' dift‘ei*ed anatomically from those grown on the plots 
receiving copper treatment in addition to the usual superphosphate. 

At the time of collection, September 5th, 1039 — 12 wiH*ks after i)lanting — the 
plants were very different in external appearance in comparison with the healthy 
plants receiving copper; those suffering a deficiency of copper were stunted in 
growth and possessed a poorly developed root system. A noticeable feature was the 
restricted elongation of fhe internodes which resulted in the nodes (or knots of the 
stem) being close together at the base of the plant. Other symptoms have been 
mentioned and are illustrated in figures .'1 and 4. 

^Hackett Scholar' in Botany, 3939, University of Western Australia. 
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BesuUs of Anatomical Investigation, 

In order to determine the structural differences between the leaves and stems of 
affected and copper treated plants, sections of representative material were cut and! 
examined by means of the microscope. Figure A shows transverse sections of the 



(b> 


Figure A 

TransverHe .section of the sUm of oat plants harvest! d on Septdnbcr 5th, 1939: — . 
(a) Control plant suffering from a deficiency of topper. 


(b) Plant from adjacent plot receiving 30 pounds of bluestone per acre. 


e • epidermis, C ^ — cortex, Z zone of ligiiified cells in cortex, b.s. thick walled 

cells of the bundle sheath, I --r- marked interceliular c.onnections of the outer pith cells, 
P pith cells. 

Magnification x 79 (caniera lucida). 


stem (a) of a control plant suffering from a deficiency of copper and (b) of a 
plant growing on soil receiving liO lbs. of bluestone per aero, in addition to the 
usual phosphatic dressing. The section shows that the stem of the treated plant 
has a thickened epidermis (e), a zone of lignified cells in the cortex (c), thick 
walled cells of the bundle sheath (b.s.) and thickened walls with well marked 
intercellular connections (I) of the outer pith cells (P). In contrast to this, the 
stem of the deficient plants has a thin walled epidermis and in the cortex there is 
a similar zone of cells (Z), but these are thin walled and unlignified; the cells of 
the bundle sheath and pith are also thin walled. In the root there is also a lack 
of lignifieation of the walls in the deficient plants. 

With respect to the leaves, figure B shows the chief difference in anatomy 
between the control and treated plants. The leaves of the copper treated plants 
have well differentiated motor cells (m.c.), numerous and usually lobed mesophyll 
cells (me), fairly abundant sclerenchyma (Sc) and thick cuticle (cu). The deficient 
plants show very little differentiation of the motor cells, smaller and more compact 
mesophyll cedis forming a rather palisade-like mesophyll and usually fewer fibres: 
the cuticle is poorly developed. 
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b) 

Figure B. 

Transverse section of leaf of oat plants: — 

(a) from control plot and suffering from copper deficiency. 

(b) from adjacent plot receiving 30 pounds of bluestone per acre. 

cu "r- cuticle, K epidermis, m c. motor eella. Sc. sclerencbyma, St. =r stomate, 
me inesophyll cells 

Magnification x 104 (camera lucida). 

Whore yellowing of the leaf and withering of the leaf tip occurs there are 
marked changes in the cell contents. The chloroplasts disintegrate and the cell 
contents change from green to yellow, and finally to brown tannin-like globules. 

This inve.^tigation does not render it possible to say much about tin* i liloroiilasts 
at this stage. There was no definite evidence that malformation of the me.sophyll 
cells or disiulogration of the chloroplasts was greater in the control ji’ants than 
the treated plants, except where withering of the leaf tips had alr<‘a(iy occurred. 

The development of the hairs along the leaf edges showed marked differences 
which correlate with the soft feel of the copper deficient plants in comparison with 
those rc»coiving adequate supplies. Figure C shows the leaf edges and illustrates 
the relative development of hairs in the two types. It will be noticed that in the 
copper treated plants the hairs are numerous and regularly spaced, but the de!ieient 
plants have fewer and smaller hairs which are irreg^ularly spaced. This difference 
in hair formation was noted in other parts of the plant. A poorer develoiiment of 
root hairs and hooks on the ligules of the controls correlates with the relationship 
observed with respect to the leaf hairs. 
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Figure C. 

Silhouettes of the hairs on both edges of the leaf ■ — 

(a) from n control plant; 

(b) from a plant receiving copper at the rate of 30 pounris of bliiestone per acre. 

Magnification x 132 (camera lucida). 

Discussion. 

The above results represent only a preliminary investigation, but several 
anatomical differences are apparent, the most striking being the relative degree of 
lignification of the cop})er deficient and copper treat(‘d plants. The* lack of 
thickening of the cell walls of the plants growing on copiier deficient soils probably 
accounts for their limpness. Furthermore, the leaves show characteristic differences 
in hairiness and development of mcsoph>'ll and motor cells. Other minor differ- 
ences were noted but further work is required to establish these, as well as the above 
anatomical differences, with respect to copper deficiency symptoms. It may be 
remarked that differences in leaf anatomy between the copper treated ])lants and 
the control plants also resembles differences obtained by growing plants in sunlight 
and sliade. Furthermore, certain of these differences may be the result of arrested 
development — that is the failure of the plants lacking copper to continue their 
normal growth towards maturation. 
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lnv€»ligaiion;« of the anatomy of oat and other crops from olher copper 
deficient areas of the State indicate similar results to those obtained with the oats 
at Dandaragan described above. Also, sections of plants from plots receiving 5 to 
16 lbs. of bluestone per acre in tlhe Dandaragan experiment were similar to those 
from plants from the plots receiving 30 lbs. per acre. 


Irrigated Pasture Competition. 

FINAL RESULTS. 

H. 0. Elliott, Agrostologist. 

A. R. Clifton, Oflicer-in-Charge, Irrigation. 

This competition was inaugurated by the Harvey Agricultural Society in 1937. 
A resume of the results of the first and second years’ inspection is given in the 
March 1938 and 1939 issues of this Journal The object of the competition v^s to 
stimulate interest and to demonstrate methods proved successful in the manage- 
ment of irrigated pasture, particularly the necessity for adequate drainage. 

This competition ombrac^es the whole of tihe irrigation area extending from 
Waroona to Dardanup. The Agricultural Societies of Waroona, Harvey and 
Brunswick, together with the Waterloo P.P.A., also ran individual annual com- 
petitions, embracing the entries from their respective districts. In these com 
petitions it w’as aiTanged that the pastures were to be judged twice yearly for a 
period of three years, and the competitor gaining the highest total number of 
points for all inspections was to be judged the winner. 

Messrs. Cuming Smith Mount Lyell Farmers Fertilisers Ltd., generously 
donated a trophy valued at 10 guineas to the winner, to be presented at the con^ 
elusion of the competition. The individual Societic^s also awarded annual prizes 
for the winners in their areas. 

The results of the 1939 inspections which were carried out during th(‘ months 
of June and December have been combined, and the results given in the following 
trfble : — 

TAHLK 1. 


t'oinpotiU)r. 


J. Salerinn, Wamma (So. 2) 

(\ K Kduards, Waterloo (No. 1 
J. Salerian, WartMjiia (No. 1) 

E. Edward*^, Waterloo (No. '2 
L. Temple, Harvey (No. 1) 

L. Temple, Harvey (No. 2) 

E. Holthou^e, Harvey (No 1) 

E. HolthoiiM', Harvey (No. 2) 

I) Moore, 1{f>oIand4 

C. F. (Uhlett, Harvey . . 

F. Reeves, Hrunswlck . . 

S. Bowers, Brunswick . 

W. r. Edwards, Bnrekup 
H. PIgKott, Brunswick . 

L. C. Hynes, Waterloo (No. 2) 

L. 0. Hynes, Waterloo (No. 1) 

T. P. Harris. Waterloo . 

T. Tyrell, Waterloo 



Mixture 

(20) 

Sward 
and Fni- 
formlty 

(20) 

1 

1 

FonditJon. j 

(20) i 


18 

18 


1) 

]7i 

17 

17* 


1« 

17* 

10 ! 

2) 

l."» 

l« 

l.H 


10 

10$ 

13* 



1«1 

13* 


nq 

l(i| 

15* 


17 

10* 

15 


i.'i 

10 

14* 


17 

10 

13* 


ir» 

14* 

12* 


14$ 

14 

11* 


12* 

12 

11 


151 

14 i 

11* 

► 

14 i 

14* 

11* 


134 

ul 

lU 


124 I 

12 

0$ 



11 

0* 


Manatte- 

meut. 

(20) 

Layout lor 
Irrlgatiun 
and C'on- 
rlltloij of 
rhanneN. 

(20) 

Total 

Points. 

(100) 

i:»* 

ir,j 

84 

13* 

184 

84 

i:. 

ir. 

70* 

n 

i:..i 

73 

14 

13 

73 

14 

13 

73 

12 

i IH ' 

7** 

11* 

Hi i 

71* 

12 

i 14 i 

71* 

n 

1 14 I 

70 

10 

i 11* i 

03* 

10 

121 

02* 

10* 

l«‘ 

02 

1* 

11* ! 

00 

7 

12 

59 

7 

12 

58* 

10 

Hi 

.54 

7* 

11 

:>o* 
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It will be seen from the above table that the winners of the annual priae 
awarded by the Agricultural Societies conducting the competition are as follows: — 
Waroona Agricultural Society — ^Mr. J, Salerian, No. 2. 

Harvey Agricultural Society — ^Mr. L. Temple, No. 1. 

Brunswick Agricultural Society — Mr. D. Moore. 

Waterloo P.P.A.— Mr. C. E. Edwards, No. 1. 

It was evident from the inception that the number of entries received indi- 
cated that the settlers in these districts were keenly interested in the development 
of irrigated pastures. It can be said that generally, the pastures exhibited were 
good, some of them being capable of carrying approximately 1 cow to % acie, 
where adequate conservation had been carried out. Results such as this have been 
achieved only by careful attention to watering, manuring and reasonable manage- 
ment of grazing in rotational methods. During the second year of the competition 
additional entries were received in the Waroona and Waterloo areas for the annual 
section of the competition. 

Prom Table 1 it will be seen that Mr. J. Salerian of Waroona and Mr. C. E. 
Edwards of Waterloo, gained the same number of points to tie for first position for 
the tw»o inspections during the final year. The pastures exhibited by both these 
men were ol‘ a high standard on the basis of a system of White Clover with 
Perennial Ryegrass and in the case of Mr. J. Salerian, the addition of Cocksfoot. 
Subterranean Clover, T^otus major and odd plants of Yorkshire Fog were evident 
as minor con tituents in the pasture. In one or two isolated parts, couch grass 
had shown up, this being present in most of the irrigated pastures judged. 

Table 2 gives the results of the six inspections, 1937, 1938 and 1930: — 


TABLE 2. 


Competitor. 

1st 

Inapee- 

tion. 

2nd 

Inspec- 

tion. 

3rd 

Ins|>ec- 

tioii. 

4th 

Inspec- 

tion. 

5th 

Inspec- 

tion. 

6th 

Inspec- 

tion. 

Total 

J. Salerian (No 2) 

70 

71 

87 

87 

89 

70 

483 

C. E. EdA^ar(l‘* (No. 1) 

78 

82 

70 

74 

83 

85 

481 

T. Salerian (No. ]) 

09 

00 

72 

79 

82 

77 

430 

P. Moore 

04 

73* 

78 

76 

78 

05 

434* 

B. Holthouse (No 2) 

09^ 

75 

72 

73 

75 

68 

432* 

L. Temple (No. 1) 

73i 

02 

70 

67 

74 

72 

424* 

li. Temple (No 2) 

73 

01 

76 

68 

74 

72 

424 

0. K. PUlward** (No. 2) 

04 

76 

71 

63 

70 

07 

420 

E. Holthouse (No. 1) 

71 

50 

68 

75 

72 

72 

408 

S. Bowers . . 

00 

50 

68 

68 

65 

60 

380 

0. F. Glblett 

57 

47* 

64 

66 

70 

70 

373* 

F. Reeves 

63 

61 

68 

59 

67 

60 

368 

T. P, Harris 

65 

77* 

54 

60 

57 

50* 

363 

W. C. Edwards 

47 

52* 

58 

66 

67 

57 

1 347* 

H. PlffKott 

m 

56* 

53 

67 

58 

62 

346 

L. & C. Hynes (No. 2) 

49i 

60* 

50 

50 

50 

02 

327 

L. & C. Hynes (N(’ 1) 

68 

46 

60 

50 

55 

62 

824 

T. Tyrrell . 

65 

61* 

50 

48 

53 

48 

814* 


This table shows that Mr. J. Salerian’s No. 2 entry gained the highest total 
points for the six inspections, and consequently he is the winner of the trophy 
donated by Messrs. Cuming Smith Mount Lyell Farmers Fertilisers, Ltd. Mr. 
Salerian is to he congratulated on his excellent management of this pasture. The 
field has been approximately rotationally grazed throughout, at intervals between 
grazings varying from 14 to 24 days, according to the season and growth recov- 
ery of the pasture species. This method of grazing which has, and is being prac- 
tised by this farmer, leaves little to bo desired, except that it may be considered 
his time between grazings during the flush period could be lengthened to 15-20 
days, and it is also thought that during the slow growing periods, i.e., the winter 
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months, up to 28 or 30 days may be more beneficial than the present 24-day in- 
terval between grazings as adopted by Mr. Salerian. At present we are unable 
to give definite information as to the best length of time between gi^azings. We 
have indications from experiments being conducted, that during the flush periods 
of growth 15-20 days are more beneficial than longer periods between grazings. 
Full information on this subject will not be available until the conclusion of 
the experiments which are being carried out by this Department at present. 

Renovation is carried out annually, and pasture harrows are used fairly 
constantly during the ^dnter months. Topping with a mower is also carried out 
when required. The following factors have been obtained from the inspections 
which have been carried out twice yearly for a period of three years : — 

1. The most imi^ortant featin*e noticed was the fact that in every case good 
strains of pasture grass and clover seeds were used. 

2. In many instances mistak<»8 were made in laying down pastures too soon 
before the land was sufficiently well prepared. For an important crop like per- 
manent pasture, Avhich with proper management wdll be reproductive for many 
years, it is obvious that thorough and very careful j)re pa ration is essential to 
obtain the best results. It is recognised, however, that farmers generally in our 
irrigation areas in Western Australia have had very little time to fit their land 
properly for irrigation, and it is particularly interesting to note the improve- 
ment of individual farmers by comparing the layout of their initial irrigated pas- 
tures with the ones sown at a much later date. 



Block showing irrigated pasture on the property of J. Salerian, 

Waroona, consisting of Perennial Rye Grass, Cocksfoot and 
White Clover. 

3. It was generally found that the management of irrigated pastures had 
been more or less neglected, more particularly with reference to grazing, this being 
due to a great e.xtent to the phenomenal growth of annual pastures during the 
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spring months. Quite a number of the competitors had left their irrigated pastures 
for hay, and consequently when the first application of water should have been 
given, hay was still on the ground. This caused a serious setback to the White 
Clover and meant a considerable opening up of the sward and the killing off of a 
number of the perennial grass species to occur. If farmers intend to cope with the 
prolific spring growth of these annual pastures by grazing, the irrigated fields 
should not be left for hay cutting, but should be cut early and conserved as silage. 
This operation would overcome the difficulties which follow hay making. Good 
recovery of the pasture species would occur before watering would be neces- 
sary. Conse(]uently no opening up of the pasture would occur, thus preventing 
the entry of weeds and assisting in the checking of couch grass spread, all of 
which, if allowed, increase at the expense of the more valuable pasture species. 

4. At the beginning of the competition the general application of fertiliser 
per acre was on the low side. Some farmers were applying as low as 2 cwts. per 
acre per annum. During the last yearns inspection the fertiliser rates per acre used 
by the competitors varied from 3 to 7 cwts. per annum, applied in 2 to 4 apfdica- 
tions, superphosphate being the principal fertiliser used. In one or two eases, how- 
ever, small quantities of sulphate of ammonia and potassic fertilisers had been 
applied. 

The amount of superphosphate required on irrigated pastures per annum has 
not as yet been accurately determined by this Department under our existing condi- 
tions. Experiments, however, have beem conducted using rates from 2-7 cwts. per 
annum in applications varying from 1 to 5 during the season, a basal application 
of 2 cwts. in the autumn being given. The I'esults of the experiment were not con- 
sidered conclusive, but under irrigated conditions excellent returns have been ob- 
tained from applications of 6 cwts. per annum given in three dressings. The time 
of apjdication is autumn and December to March inclusive prior to irrigation in Uu* 
ease of the summm* application 

So far as can be asi ertain(‘d, from these experiments, no improvement or 
additional yield was obtained from those p^ots which had the s))ring apjdication, to- 
gether with the autumn application. Further experiments have now b(»en desisrnetl 
and are under way to determine the effeet of th * varied rates of application, 
togethei’ with the varied time of application. On the expcriinents carried out at 
Roelands, the initial application of fertiliser on the area was in the vicinity of 11 
cwts. per acre. It was found, when comparing the cost of the fertiliser with the 
production of butter-fat obtained over the wffiole area, that the cost of tin* iVrtiliser 
was 1.6d. per lb. of butter-fat. A competition carried out during the same year 
over a number of farms, showed that the average siuperphosphati* appliention 
was in the vicinity of 2 cwts., the cost being 1.7d. for fertiliser per lb. of butter-fat 
produced. From these figures it will be seen that the high rate of application on the 
experiment^, although considered far in excess of what the average farmer eould 
afford, was no more expensive than the average application being put on, as both 
cost in the vicinity of 1.6d. per lb. of butter-fat pioduced. 

The general recommendation for the irrigated pastures is an apjdieation of 
fertiliser, superphosphate only being recommended except in the initial years of 
establishment. The quantity used should be between 4 and 6 cwts. per acre, giv(*n 
in two or three applications, the heaviest application being applied in the autumn. 
Up to the present time no obvious response has been obtained fi’om applications ot 
potash, and in those places where lime and sulphate of ammonia have been applied 
to irrigated pastures, no benefit has been observed. This does not iiu^an, however, 
that at some future time lime and potash may not become a factor in our fertilis- 
ing programme. 
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Renovation, 

The amount of renovation carried out on the pastures judged during the three 
years varied quite coii8ideTabl>. In a few instances no renovation had been adopted. 
Consequently, the pastures showed quite an amount of irregularity in gi’owth, this 
being duo mainly to the non-scattering of animal drop})ings. An important factor 
in irrigated pasture improvement is some form of mechanical renovation, the 
objects generally being threefold : 

1. To aerate the soil. 

2. To remove matted old grass and rubbish. 

3. To enable fertilisers to come in contact with the soil. 

The main advantage in the tearing up of the surface is the beneficial effect 
on the pasture, aa it encourages the plant to produce fresh shoots and new succulent 
growth. , 

With reference to the sod type of pastures, more particularly pasiialum, which 
ofieh gro\v in irrigated area.-, it is frequently noticed that unfavourable conditions 
for mixed j arture growth commence once the sward is well established, this being 
somewhere in the vicinity of four to five years after the initial establishment. In 
old, neglected paspalurn pastures very little if any clover, and practically no 
pasfialum growth is obtained. This position is brought about by dead root accumu- 
lation in the upper layers of the soil, which act as a thatch and interfere with the 
young roots and the aeration of the soil. To overcome this, it is necessary to use 
a iiood tvfie of renovating implement. The use of chain or pasture harrows is also 
recommended during the winter months, this to spread and break up cow pats, 
which so frequently are seen on aH types of pastures, Wherever these pats occur, 
rank growth of grass can bo observed, and this is nor eaten or relished by stock. 


Irrigation. 

All the pastures judged in the competition wen* laid out for watering by the 
furrow method. Some grading had been done but in the majority of instimces 
the pastures had been sown on the most unifonnly contoured portion of the farm 
without grading. The system generally adopted was the same as for irrigating 
l)otatoes and fodder crops. Under such conditions lateral seepage from furrows 
has been found to be reasonably rapid on account of the land having been freshly 
ploughed; but land laid out for irrigating pastures under such a system quickly 
becomes con.soli dated and compacted by the grazing stock and lateral seepage 
soon becomes too slow', with the consequent over w'atcring of land adjacent to and 
along the furrows, while under watering occurs along the crown of the land. 


At the time w'hen these pastures were sown, how'ever, there w'as little time 
and opportunitv to do much grading, and under the circumstances it was the only 
system to adopt. 

A power grader is now operating in the irrigation areas which is economi- 
cally doins work which would not be feasible with teams on account of the high 
cost. 

Durinff the last two seasons, several hundred acres have been graded and land 
is being prepared for the control flooding of pasture under irrigation in all 

districts. 


The system recommended is to lay the land out in lo^ strips or bord^ at 
Tight angles to the oontours so that the borders a f all from end to end bnt 
aw level sideways. The water is let out of the head ditch on to the surface of 
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the land and spreads sideways to the check banks; then slowly traverses the field 
from top to bottom. The borders, being laid out in the direction of the heaviest 
fall, provide the maximum run off for the heavy winter rains. 

The following block shows the system in operation in the Collie Irrigation 
District. 



Block showing border system of watering at Waterloo. Note water in the pasture. 


Some Faults and Suggestions in Connection with the 
Grading of Potatoes. 

E. T. Morgan — Officer in Charge, Potato Branch. 

This sea.son (1939-40) has setm rrany eondtannations of potatoes by reason of 
faulty grading. The faults complained of include second growth, greening by 
exposure and mechanical iiijnn. Umu ‘Second f>rnwth” is understood by the 
majority of growers and is used to define tubers having abnormal malformation for 
the variety of potato. This so called s<»cond growth is generally manifested by 
protuberances or ‘^knobs’’ generally from the original eyes of the potatoes, although 
it sometimes shows by elongation of the tubers with pronounced divisions of growth 
showing along the potato. These latter potatoes are often found in irrigated crops 
and show that the watering has not b(*en carried out with due attention to main- 
taining an evenness of water supply. Again, it may be that unsuitable land for 
the growing of irrigated potato crops has been chosen. In tlie irrigation areas 
water is available only at certain set periods and land should be selected that 
will not tend to dry out during the periods between waterings. 
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Most growers would state that second growth is caused by weather conditions, 
i.e., by rains following dry periods during the time that the potato plants are near- 
ing maturity and this is the generally accepted cause of the trouble. 

There are, however, other contributing causes and these include Rhizoctonia 
and the over use of stimulating nitrogenous fertilisers. Regarding tubers from Rhiz- 
octonia affected plants, the size of tubers and malformation of same will depend 
on the period in which the plants are most seriously affected. If such injury occurs 
in the early stages of growth, the tubers are generally small and malformed, but 
if, as is often the ease, the attack is pronounced when the plant is nearing matur- 
ity, large tubers with much distortion are noted. It therefore behoves the grower 
to take such measures to control this disease as have been advocated by the Depart- 
ment of Agriculture for many years. The disinfection of seed, rotation of crops 
and the ploughing in of green material are effective in the control of the disease. 

There is little doubt that much second growth, cracking and other raalfonna- 
tion of tubers is caused by the too heavy use of nitrogenous fertilisers. It has been 
.stressed on numerous occasions that the potato demands a well balanced fertiliser. 
Most of the mixtures that are quoted as potato manures arc generally considered 
to be well balanced fertilisers. 

It is usual in the growing of the spring crop in the South-West for growers 
to supplement the initial fertiliser mixture by top dressing the plants at emeT' 
geiice with sulphate of ammonia in order to n'plaee some of the niti’ates which 
may have been lost in drainage water. 

The recommendation has been to apply H to 2 cwts. of sulphate of am- 
monia per acre, but it is not unusual to find growers using from 3 to 5 cwts. 
per acre and in some case.s applying a further dressing at a later period. These 
heavy dressings definitely lead to the unbalancing of the fertiliser mixtures and 
the results can be often observed in large ill-shaped tubers^ caused by growth 
fluctuations of such treatment. The gi’ower is ever chasing that 20 tons per acre 
crop, l)ut if such is obtained with loss of quality the result is far from being 
.satisfactory. 

A further cause of so called second growth which has come to notice lately 
is evidently oc(‘asioiied through extreme lightness of soil. This applies to new 
land in some of our very nioi.st light peaty swamp areas. The potatoes are 
grown at a very shallow depth, almost in pure vegetable matter and such soil 
evidently does not offer sufficient resistance to expanding tubers and it has been 
noted that shape is detrimentally affected. There is of course little that can be 
done in such cases but as the land ^^settlcs down,'' correction of the trouble is 
to be expected. The rolling of the land may be necessary to allow of sufficient 
con.solidation of the soil and .slightly deeper planting may be advantageous. 

Greening by exposure is a term with -which most growers are familiar and it 
is a fault that all should take steps to obviate. Such potatoes are unfit for human 
or animal consumption, by leason of the poison solanin, which is developed by ^ 
tubers in the process of greening. 

There is little doubt that this greening can be avoided by attention to cultiva- 
tion. Many of our so-called hill crop potatoes are grown in heavy soils and during 
wet weather conditions the soil is packed down by heavy rains, and as drier weather 
is experienced, much soil cracking by expanding tubers is apparent. Perhaps the 
tops have become too large, when weather conditions have been favourable, for 
effective horse cultivation, and the crop is left to carry on in its oum way. Unfor- 
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innately as the tops begin to die down the tubers that may have pushed their 
^^noses^' through the soil are deprived of shade and quick greening takes place. If 
sufSdent width is left ])etween the rows it is possible to carry out extra ridging 
or “moulding^^ at the period when the potatoes are nearing maturity with little or 
no injury to the cro]3, but with a definite saving from the viewpoint of quality; 
not only are the tubers protected from greening but also, to a great extent, from 
ready attack by potato moth larvae. 

Mechanical injury is a terra used to convey damage caused duiing the process 
of harvesting and generally applies to fork stabs. As well as fork stabs, such 
term is also used to define potatoes which have shown secjond growth and the pro- 
tuberances or “knobs” have been broken off. In both cases the broken part of the 
tuber is liable under certain conditions to become invaded with various organisms 
(Fusarium and Pythium spp.) which will have the effect of causing rot in a very 
short space of time. So-called Watery Wound Rot {Pythmm de Baryamim) will 
often cause tubers to completely collapse in 24 hours and it is not unusual to find 
that potatoes dug from jieaty and other swamps during hot weather, which may 
be forwarded to market witli every confidence by the grower as to quality, show 
a great deal of breakdown which has developed during transit to market. To avoid 
such trouble and the expense of picking over at the marketing end, it is advisalde, 
if not possible to wait for cool conditions, to cart the potatoes from the paddock 
and regrade same after a week has elapsed. Tubt*i^ that are going to rot will 
collapse generally within a week of digging. Seeing that much damage eventuates 
from injury to tubers, regulations throughout the world are framed against such 
injured tubers being included in samples classed as Grade I. tubers. 

The majority of our haiwesting is ean’ied out by fork digging and whether 
it is that the “good old type” of jiotato digger is dying out or the number of bags 
filled in a day is of greater concern, tlie result in many cases shows that the digger’s 
Work has not be(*n carried out in a manner satisfactory to the grower Avho is paying 
him and who has to bear the brunt of his failure to do a job for which he is being 
paid. 

Seeing that many growers have expressed dissatisfaction at results, it suggests 
itself that a remedy should be sought. 

The alternatives seem to be (1) The tubers should be dug and afterwards 
graded; (2) The use of mechanical diggers. In America it ai)])ears that j)racti- 
cally the whole of the potato crops are harvested and carted into sheds, where 
grading is carried out, on exactly the same principle that our fruit crop is handled. 

Where an orchard has i)lanted, it is usual, as the trees near the bearing 
stage, for the orchardist to erect a shed for the purpose of handling his crop. I 
am afraid that many of our potato growers ha\e no such facility for the handling 
of their crops. 

The other alternative for lessening the amount of injury to tubers, is by the 
use of mechanical diggers. We know that such implements will not grade the 
potatoes, but the careful use of such implement will greatly minimise the injury 
to tubers. It is interesting to note that this year has seen great activity on the part 
of growers in the Albany area in the use of mechanical means for the harvesting 
of their crops and many farmers have expressed gratification at the work of the 
double mouldboard plough arrangement with the mouldboards replaced by prongs. 

The failure to obtain satisfaction with such implement is of course reported 
of ti-ashy ground; (2) over-wetness of soil and (3) many tubers 


(1) by reason 
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It would of course be difficult to devise a machine which would operate under 
all conditions and when heavy weed growth has been ploughed in and decomposi- 
tion has not been complete the attempted use of machinery is unsatisfactory by 
reason of ^^cloggiirg.” Over-wetness of soil may also act as a detriment but the 
cases quoted are rare, and judging by results witnessed this year, much can be 
said in favour of the mechanical type of harvesting. Injuiy to tubers is mainly 
due to the fact that the potatoes have been planted at varying depths and the set 
of the implement has not been able to cope with such varying conditions. There 
is little doubt if growers, contemplating the use of mechanical aids to harvesting, 
planted their crops with this end in view, that results would be satisfactoiy. Any 
mechanical digger operates most satisfactorily where the potato crop has been 
'^moulded and such earthing up can be carried out as the crop is nearing a 
fit state to harvest. This method isi used by Mr. F. V. Hlortin of Hortin^s Siding, 
who efficiently works an elevator type of digger. 

It will, of course, be necessary to leave sufficient width between the rows for 
this operation to be carried out effectively. It is understood that top growth is 
often excessive, but it has been found that where sucb occurs, cultivation carried 
out when the tops are dry will allow the implement to travel betw(HUJ the rows 
without clogging, which will happen if the tops are moist. 

Notwithstanding the foregoing, it is realised that the majority of the potato 
crop will be handled by fork digging, and it is suggested that, if growers wish to 
safeguard their interests in a greater degree, diggers should work under numbers. 

Tliis method is now being used by many growers, and if each digger’s bags are 
numbered, it enables the grower to immediately designate the member whOvSe 
grading is at fault. It is not unusual to find, in a truck of pota)toes, bags which 
are in every way satisfactory, as to grade, while others leave much to be desired 
in this respect, plainly showing that the operations of certain diggers are not up 
to the required standard. 

Potato grading regulations throughout the Commonwealth aie asking for ever 
better quality and it behoves us to take the greatest care of our j>roduct so that it 
will comj)ete more than favourably with that of other States. 

REVIEW. 

“Diseases of Poultry in New South Wales.” 

*^£>isca.s<\s of Fotfltn/ in Neir South Wales'^ by T, G. Hungarford, B.V.Sl\, 
Government Veterinary Officer, Stock Branchy Department of Agrit idtiirCj New 
South Wales. New South Wales Department of Agriculture publication, 1939, 
pp. 230. Brice 10s. 6d. 

For some considerable time, in all progi’essive states and countries, it has 
been generally realised that diseases of poultry, no less than those of any other 
livestock, must be studied and dealt with along the accepted scitmtific lines applied 
by the qualified Veterinarian in meeting the disease problems amongst our larger 
animals. By virtue of his highly specialised training, which these days includes a 
full study of poultry diseases as far as they are yet known, the Veterinarian is 
the only one competent to deal thoroughly and efficiently with such matters and it 
is gratifying and timely to welcome the appearance of a publication by a Veterin- 
arian who has for some years now, specialised in poultry Avork. 

The author points out in his preface that the book ^^is not written as a tech- 
jiical treatise on poultry diseases” but it is “a popular account of symptoms, con- 
trol measures, as well as an indication of what is still unknown concerning some 
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of the disease conditions.” He goes on to state that ‘‘those who have only a passing 
interest in disease may find that the amount of detail given is somewhat irksome* 
This has been done intentionally, as a passing interest which leads one to make an 
ill-founded diagnosis and to carry out incorrect treatment will UsuaUy demonstrate 
that ‘a little knowledge is a dangerous thing.’ ” 

Although the title is “Diseases of Poultry in New South Wales” it will be 
found equally valuable under Western Australian conditions as there is no disease 
yet diagnosed here with which the book does not deal. Infectious Laryngotracheitis 
and Fowl cholera which are dealt with at some length have not yet been detected in 
this State. 

If the publication only succeeded in teaching the poultry farmer to cease using 
the misleading and all embracing term “roup” and that medicinal treatment for 
infectious poultry diseases is seldom worth the trouble and expense involved, then 
it would have accomplished a good deal. The term “roup” is far too commonly 
used here and scarcely any farmer yet realises that it comprises five entirely dif- 
ferent diseases of different cause, as well as several more obscure ailments. There 
are still many who wdll treat Avitaminosis A (green feed deficiency disease) with 
eye lotions and Coryza or Infectious Catarrh with medicated water. 

This book deals with 74 different conditions of interest to the poultry farmer 
without any important omissions. For the purpose for which it is intended we feel 
that it is worthy of recommendation and except when dealing with the Leucosis 
group of diseases it is written in a style which the farmer will not find difficult 
reading. 

L. W. MAHAFFEV. 


White Clover, 

by 

H. G. Elliott, Agrostologist. 

White Clover (Tri folium repens) has become a pasture legume of first im- 
portance in the irrigation areas of this State which extend from the Waroona 
district to Dardanup. This clover is also of great value on certain soil types along 
the south and south-west eoastaJ regions. 

White clover is indigenous throughout temperate Europe and Asia and the 
first seed was harvested in Holland, hence the name of that type today “White 
Dutch Clover.” 

Description of Plant* 

“A hairless perennial with prostrate rooting stems. Leaflets (3) broadly ovate 
and usually marked with a crescent shaped white siripe. (See illustration). 
Finely toothed margins but veins not very conspicuous. The flowers are white, 
but are pink when in bud and are loosely arranged in a head consisting of usually 
30-40 flowers. The stalk of the head is generally longer than the leaves. Pedicels 
short and slender, reflex after flow^ering. Calyx glabrous ten-nerved with acute 
teeth usually erecjt. Standards twice as long as the calyx. Pod enclosed within 
the calyx oblong, slightly constricted between the three or four seeds.” 


♦Description given by Mr. C. A. Gardner, Government Botanist, 
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White Clover. 
{TrifoUum repcns, L.) 


Explanation of Plate: 

A. — ^Plant. B. — ^Flower (enlarged). C. — Fruiting head (enlarged slightly). 
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White clover i« o:enerally a fairly, and often a very long-lived, perennial. It 
forma a well developed mat of fibrous roots. Unlike Red and Alsike Clovers, it 
has solid stems which creep on the surface, rooting at the nodes so that the plants 
are able to colonise the ground freely by means of vegetative reproduction. Except 
under certain conditions it is not general for white clover to produce abundant 
top growth, consequenitly when cut for hay or silage the material consists almost 
entirely of leaves and flowering heads. 

Strains, 

A considerable number of forms or strains of white clover are to be found. 
These do not differ from each other in well marked characteristics. During the last 
ten years the value of strains in pasture grasses and clovers has received much 
scientific investigation and general re<iognition. The difference between variety 
and strain could be summed up as follows: Variety possesses structural varia- 
tions, such as in the flowers or structural difference of the leaves and branches 
which makes it different from the original species type. A strain, however, has 
variable characteristics such as early or late flowering, long or short growing period, 
high or low production, vanabiliiy in leaf denseness, steminess, etc., which are 
ascertained when carrying out comparative field tests. From an agricultural point 
of view, however, it is possible to make the following classifications: — 

(1) Whitts Dutch Clover of Commerce. 

(2) New Zealand White Clover. 

(3) New Zealand White Clover Government sealed and certified Per- 

manent Pasture. 

(4) Victorian Irrigation White Clover Dingee Government sealed and 

certified. 

(5) Kentish Wild White Clover. 

(C) Ladino Giant or Mammoth White Clover. 

(1) Commercial White Dulcli Clover. — This is grown for seed in CcMitTnl 
Europe, Russia, Holland, Britain, Poland, Denmark and America. In geiuTJil, 
much of this commercial seed does not give rise to a long-liv ed plant, and rre({nenlly 
only produees plants of biennial duration. This type generally estublish(>s it-elf 
freely from seed, and is fairly productive during lh(* first season. It flowers pro- 
fusely during the first summer after the sowing, and normally early in the season. 
The leaves are of medium size and it is generally claimed where severe winters 
occur that it is a type which is a poor winter grower. 

(2) New Zealand White Clover. — In characteristiis, much the same as the 
Dutch type, except that it appears to be more vigorous and probably more per- 
sistent. This may be due to the inter-crossing of the ordinary imported type 
with the more productive and permanent white clover type. 

(3) New Zealand White Clover Permanent Pasture. — Comparatively 
large-leaved, highly productive, widely spreading type, with stout runners, being 
dense and persistent. A good winter growing form, vigorous in the spring and 
holding well in the summer and early autumn. 

(4) Victorian Irrigation White Clover Dingee Certified. — Comparatively re- 
cent introduction in this State. Experiments with this type indicate that it is 
slightly superior to the New Zealand permanent pasture type, being more vigorous, 
Ipger-leaved and producing a greater bulk of green material under irrigated 
conditions. 
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‘ (5) Kentish Wild White Clover. — Similar in characteristics to the White 

Dutch type. The plant is very much longer lived and a more hardy perennial 
with a close creeping habit, producing numerous abundantly rooted runners, which 
carry large numbers of small leaves on fairly short stalks. Its flower-heads are 
f(?wer per plant and often smaller, and its seeds asually smaller and plumper than 
those of the White Dutch type. This clover is indigenous to Great Britain. 

(G) Ladino Giant or Mammoth White Clover. — This tyi)e originated in North 
Italy. It is probably the tallest growing and largest-leaved white clover in com- 
m(‘rce. The plant is lax in growth and it does not persist well. 

Agricultural Uses. 

Gtmerally speaking, the ordinai’y commercial white Dutch clover should only 
be used in rotations, or as a constituent in mixtures sown for a two or three year 
duration, while the New Zealand white clover of permanent pasture origin and the 
Victorian irrigation white clover should in all eases be the types used in mixtures 
being sown for a pei'inanent pasture. Of the six typ(‘s given above, only two are 
grown to any extent in this State*. Till recent years, the dominant types sown 
were the commercial Dutch and New Zealand white* clover. Today, however, the 
type recommended and mainly sown is the New Zealand certified permanent }>as- 
ture typ(‘. Neith(*r the Kentish wild white nor the Ladino or Mammoth white are 
grown, but during the last season, some interest has been shown in the Victorian 
irrigation ding(*e type, owing to results which have been obtained in plot and field 
trials. 

Where to Sow. 

The areas recommended for the sowing of white clover, either alone oi in 
mixtures with other cloveis and grasses, are those where irrigation can be prac- 
tised or in the high rainfall areas on soils which are comparatively w’ell drained 
but retain their moisture during the summer months. These areas are often found 
in the Denmaik, Manjimup and Margar(»t River districts. White clover is recom- 
mended as the standard legume constituent of our irrigated iiastures. During 
r(‘cent years in our irrigation areas we hav(* found that it will grow and thrive 
well on fr(*shly graded land, and ailso is capable of establishment on new land, 
j)rovided that the nec(*ssary bact(*rial inoculation has been given to the seed piior 
to i>lanting. Experience has sho\Mi that this clover does well on a variety of 
soils, ranging from heavy clays to the lighter loam and in the higher rainfall 
areas on sandy and peaty types of soil. Particularly satisfactory results, how- 
ever, are obtained on the medium and light loams. 

Where lucerne ilea and red mite infestation is high, it is not recommended 
that this clover be sown during the autumn months. Spring planting or early or 
late summer plantings are recommended, so that the young seedlings will have a 
chance to grow without suffering from the effects of these two pests. 

It is also important from the jioint of view of keeping out weeds, that white 
clover should be established quickly, and as regards the fertility of the ultimate 
pasture, a relatively high content of white clover in the sward is advantageous, as 
it assists in building up the fertility of the soil. It has also been shown that the 
leaves of the plant are rich in both protein and calciupi, so that a good propor- 
tion of white clover in a grass sw^ard adds to its nutritive value. 

Time of Sowing : 

As stated previously, it is not recommended to sow white clover in the autumn^ 
unless on new land or land which has been freed to some extent of Lucerne Flea 
and Red Mite. Under irrigated conditions, it is recommended to sow in the late 
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spring or early or late summer, so that establishment will be obtained prior to the 
ravages of the Lucerne Flea and Red Mite commencing. When sown in the early 
or late summer, it is necessary to carefully water by irrigation at about ten day in- 
tervals, until the plants are able to withstand longer intervals between watering, 
up to throe weeks. 

Cover Crops ; 

From experiments which have been conducted in the irrigation area, it has 
been definitely shown that quick growing cover crops are detrimental to the early 
establishment of whitt^ clover. Such types of cover crops as Millet, Sudan or Oats 
do have the effect of suppressing the young white clover seedlings, and conse- 
quently, it may be upwards of two years before a full cover would be obtained. In 
the interim, however, weeds such as couch grass are liable to take charge of the 
area at the expense of the white clover. In some cases, where high rates of seed- 
ing with Ryegrass have taken place in mixtures in which white clover has been 
incorporated, much slower rate of establishment has been obtained, and in many 
cases up to two or three years elapsed before a reasonable ground cover of white 
clover occurred. Cc»nsw]uently, it is not recommended that any form of vigorous 
growing cover cioj) be used when establishing pasture in which this plant is a 
constituent. 

Mixtures and Bate of Seeding : 

It is usually recommended that white clover be planted in association W’ith 
Ryegrass and Cocksfoot, or Ryegrass and Paspalurn. In some instances, however, 
pastures of two species are established, these being ryegrass and white clover or 
Phalaris tuherosa and white clover. In all cases it is recommended that no more 
than 2 lbs. of white clover seed be usc*d, providing reasonable alitention and care 
has been given to the preparation of the land. For obtaining information as to 
rates of seeding, etc., Leaflet No. 601 on the “Sowing of Pasture Seeds” can be 
obtained. 

Method of Seeding: 

Results have shown that for the best results the seed should not be sown to a 
greater depth than H to % inch. The usual method re<*ommended is to sow this 
seed in a finely worked seed-bed in combination with the other seeds in the mix- 
ture, the an*a to be rolled after seeding, or very lightly harrowed. Whatever system 
is adopted, it is advisable to use a brush-harrow afterwards. The soil cover of the 
seed is bem^ticial, but not absolutely essential, as this clover is one of the few which 
will germinate and grow without soil covering. Jn order to spread the seed evenly, 
it is recommended that a small seed sower, such as the hand seed sowing types of 
machin(*s be used. If these are not available, and providing the seed is not mixed 
with the fertilizer too long prior to planting, the seed can be distributed evenly by 
any fertilizing machine. Where inoculajtion of the seed is being carried out, it is 
not recommended to broadcast the seed in combination with the superphosphate. 

Inoculation : 

As is the case with other plants belonging to the Legume family, white clover 
has the ability to use atmospheric nitrogen for growth, but only when the proper 
bacteria, which vary for different groups of plants, are present. In some cases, 
however, when white clover is planted on old land which has grown subterranean 
clover or other annual clovers of the Trifolium species, inoculation may not be 
required, and in many of the districts in the irrigation areas, inoculation is not 
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practised, but where new land, or freshly graded land is being sown to White 
Clover, inoculation prior to planting is essential. For this purpose, bottles con- 
taining bacteria for inoculation together with directions for use are provided by 
the Department of Agriculture at a nominal cost. Seeds, once they are inoculated, 
should not be mixed with superphosphate prior to planting, as it has been shown 
that the superphosphate injures the bacteria. For best results, however, it is es- 
sential that the inoculated seed be sown at the same time as the superphosphate, but 
where no contact is made. When sowing this inoculated seed, it is essential that the 
ground should be wet at the time of sowing. 

Fertilizer, 

For best results, fertilizer in the form of superphosphate is es-scntial to the 
success of this clover. The superphosphate should be applied at the time of 
seeding, at a rate of 2 to 3 cwts. per acre, and at regular intervals thereafter. 
When wdiite clover is established, the best time for the application of the su])er- 
phosphate is early autiirnn, i.e., April, at a rate in the vicinity of 2 to 4 cwts. 
per acre. This heavy rate of fertilizing in the autumn appears to gi^'e the most 
economical results. Further applications of 1 <*wl. per acre can be given in Novem- 
ber and February, prior to irrigation. 

Management, 

One of the important phases of an irrigated pasture is th(* control to .some 
extent of white cloven*. A dominantly leginninous sward presents some dillieulties. 
During the irrigation season this clover provides the bulk of the herbage 
over an extended ]ierio(l, and with the attention paid in recent yiavs to the water- 
ing and top-dressing, white clover has to some extent been encoui*aged to the 
point of nearly excluding all the other species* with consequent difficulty in main- 
taining a good grass-clover balance. For some time it has been observed that in a 
mixed pasture the grazing system employed profoundly influemces the balance of 
the various s; ecies. The general aim should be to retain a desirabh' balance 
betwe(»n the species, and particularly between grasses and legumes. This should 



Block showing a pure stand of White Clover, New Zealand certified type, grown under 

irrigation at Brunswick. 
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result in a better production throughout the year, and further the herbage in a 
well balanced sward should be more palatable. During the first year of establish- 
ment, care has to be taken not to over-graze the whit© clover; quick grazing with 
a number of stock at intervals sufficient to allow the clover to recover and produce 
reasonable top-growth should be practised. After the first year of establishment, 
experiments have shown that the best method of maintaining the clover 
in association with such grasses as Cocksfoot, and Perennial Ryegrass, is to en- 
sure that the grazing periods are not closer than approximately 21-day intervals. 
During the cold and wet portions of the year, this period may have to be extended 
to 30 days. Where severe over-grazing occurs, more particularly during the 
summer months, there is a tendency for the pasture to become open, allowing 
an increase of weed species. 

On old paspalum fields, which have become practically non-productive owing 
to being root-bound, the introduction of a suitable legume is essential. For this 
purpose white clover can be used. It is recommended that the paspalum be 
ploughed with a mould -board plough and after the surface has been worked down, 
white clover at the rate of 2 lbs. per acre and perennial ryegrass at 4 lbs. per acre 
be introduced. This method has been adopted on a number of fields in our irriga- 
tion areas with success. 

Summary, 

From the foregoing, the following may be summarised as of first importance: 

(1) Of the types of white clover, the seed of which is available, the New 
Zealand certified permanent pasture white clover and the Victorian certified 
irrigation white clover are recommended for use in permanent pastures. 

(2) White clover has demonstrated its ability to produce better than subter- 
ranean clover under irrigated conditions. 

(3) Inoculation is essential on new or graded land. 

(4) Shallow sowing is desirable. 

(5) Dense, heavy producing cover crops are detrimental to the initial estab- 
lishment of white clover. 

(C) It is not recommended to exceed moi’e than 8 lbs. per acre of Perennial 
Ryegrass when sown in association with white clover. 

(7) Under irrigated conditions, high rates of superphosphate applications per 
acre are profitable. 

(8) The proportion of clover or gras.s in the pasture can be affected by the 
grazing management. 
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Ragwort. 

(Senecio Jacobaea L.) 

A NEW NOXIOUS WEED. 

C. A. Garijnek. 

Govmnneiit Botanist. 

The importance of the early recognition of a serious weed, and its prompt 
destruction has been demonstrated very clearly in the case of ragwort in Western 
Australia. In January of this year a specimen of ragwort was received at the 
State Herbarium from the secretary of the Manjimup Road Board, who stated 
that Mr. J. J. Mottram noticed an unusual plant on his holding, and, suspecting 
that it might be a weed of some consequence, had handed a specimen to him to be 
forwarded for determination. This specimen was the lirst record of ragwort in 
Western Australia. An olhcer immediately visited the district to investigate the 
reported occurrence, and found that the affected area comprised about one hundred 
square yards in a pasture jiaddoek where the large trees were dead but still 
standing. The plants of ragwort were mainly clustered together and had the 
appearance of having originated from a single, or but few associated ])lants. 

The history of the occurrence of the weed suggests that the seed was intro- 
duced from New Zealand, together with the seeds of pasture plants from that 
source, about live years previously. The prompt recognition of a weed by Mr. 
Mottram, and the interest and co-opt‘ration of the road board, have resulted in 
what is hoped will be the suppression of this plant in W(*stern Australia. Speci- 
mens of th(* weed were deposited with the secretary of th(» Manjimup Road Board 
for exhibition, in order that the plant might be recognised by others. The result 
was the detection of another small occurrence on a property not far rcunoved from 
th(' original area. 

Ragwort has been proclaimed in the Government (hizette as a noxious weed 
for the State of Western Australia, and the Dvo known affected areas have been 
grubbed. A cl(»se inspcHdion of the.se spots will be maintained at intervals, and 
settlers, es])ecially those in the Deiimnrk-Northcliffe distric'ts, are urged to be on 
the look-out for the plant. 

Ragwort is a iierennial herb native to Europe, Siberia and North-Western 
India, but is recorded as a naturalised alien in North America, N(*w Zealand, and 
Yictoria. It is toxi<‘ to stock. In New Zealand large areas ha\e become infested — 
in ])la(*es to the exclusion of most other vegetation . 

In addition to the fact that ragwort is a robust perennial ca])able of repro- 
ducing its(df vigorously from its roots, it is also a remarkably free-seeding s}>ecies 
adapl(‘d for rapid proliferation. The seeds may lie dormant in the soil for some 
years, and geminate when conditions prove favourable. It is becausi' of this 
latter characteristic that some years miLst ela])se before complete (*xt('rmination 
can be claimed with certainty. 

Toxicity, 

Ragwort has been proved toxic in Britain, in Canada, New Zealand and 
Victoria. Horses and cattle are most likely to be affected, and the slow fioisoning 
of dairy cattle has caused much concern. The toxic effect is cumulative. Poisoning 
under natural conditions is a slow process bccau.se an animal does not usually oat 
onough of the weed at one meal to cause acute poisoning; on the other hand, 
through its cumulative action the amount of poison which becomes available is 
sufficient in time to cause very serious symptoms which often end in death. 
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Humane* states that after grazing for twelve months or more on areas where- 
ragwort is plentiful, cattle develop typical symptoms, exhibiting dullness, loss of 
appetite, and a jaundiced condition of the eyes, together with a peculiar staring 
appearance. There is loss of weight and, in the case of lactating animals, a very 
marked diminution of the milk supply. The milk has a peculiar odour and a 
pronounced acrid ^la^'our rendering it <]uite unfit for use. The affected animal 
frequently exhibits a scabby condition of the skin, esiiecially in the udder and 
teats. In the later stages there is impaired vision, staggering gait, persistent 
diarrhoea, a marked thirst and progressive loss of condition. The milk supply 
ceases, food is not taken, the animal beeouuM weaker, drops down and eventually 
dies — frequently in a swamp or water hole into which it has wandered in order 
to quench its insatiable thirst. 

The actively poisonous agent in the plant appi’avs to be one of two or more- 
alkaloids which have been extracted in more or less jiure form from various 
speci(« of ragwort. It would appear tliat, although animals which had received 
a toxic amount of ragwort over a certain period, may seem healthy at the time 
when feeding on the material is discontinued, they nevertheless develop acute 
symptoms of poisoning and die at a later period. Thus, in cases investigated in 
Britain som<! of the animals did not show definite symptoms until twelve days or 
more after feeding tests with ragwort had been discontinued. f 

There is no cure for ragwort poisoning, and prevention resolves itself into- 
the eradication of the })lant. Sheep are les?5 affected than cattle and horses, and 
when managed correctly ])rovjde a practical mefusure of control. 

Eradication and Control. 

The prevention of seed-formation on the plants is a very important factor in 
the control of ragwort. Where only a few’ plants occur, careful grubbing repre* 
sents the most safe method of control The roots and thc' entire rootstock should 
be removed, heaped and burned, this operation being carrieil out before the flowers 
have evj anded, since any floAvers present oP severed plant ] arts may develop 
mature s»('ds because of the .sap]>y nature of the stems; consefjiiently every part of 
the* plant should be destroyed. 

Since the seeds retain their vitality in the soil for a number of v('ars, one 
year’s seed production will necessitate a careful examination of tin* infested area 
for several years after grubbing. Spasmodic cultivation only serves to divide the 
rootstocks and spread th(» Aveed. Any cultural Avork must lx* thorough and re- 
peated as often as necessary, and it is im})ortant that the affc‘cted area should 
he treated as a unit in this connection. 

Where the plant is abundant and AAudespread, sheep have pro\ed a practical 
means of control. This method has been attempted in many ]>laces in New Zealand 
with success and has resulted in pratdically no abnormality amongst the sheep, 
but, on the other hand, mismanaged efforts on the pari of other settlers have re- 
sulted in failure Avith heavy stock losses. Given proper treatment, a measure of 
control has been secured in two or three years. Very good results have been 
achieved by stocking heavily with sheep when the ragwort is young and juicy. 
Small paddocks are desirable, and old animals have been found to be less affected 
than lambs, and at the same time more severe in their grazing. 

Both sodium chlorate and arsenic pentoxide have proved effective when 
sprayed on ragwort, complete destruction having been obtained from the aT)plica- 
tion of a five per cent, solution of sodium chlorate. This treatment by sodium 

• Ragwort Polaoning in Cattle In Victoria — W. Murnane, Journ. C.S.I.R., Vol. 6, pp. 108-110* 

t Report of the Board of Agriculture’s Chief Veterinary Officer (1917). 
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EXPLANATION OF PLATE. ' 

A. Habit of plant showing stock and basal leaves, also the apical portion with 
stem leaves and flowers. About sixteen inches from the middle has been removed. 
B. Stock with a rosette of basal crisped loaves. O. Radical loaf. D. Flower-head. 
E. The same showing the involucre of black-tipped bracts. F. Disc floret. G. Ray 
floret. H. hVuit (‘^seed'O* 

Northcliffe, W. Australia. .Tanuary, H)40. 
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chlorate has proved more effective during showery weather than during parti- 
cularly dry weather, and Dean* states that as the plant reaches the flowering 
condition a weaker solution than that required while the plant is actively growing 
may be used. An application as low as two per cent, has proved effective when 
applied to plants in flower. The chemical control of w^eeds is, however, an ex- 
pensive method, and usually is not economical for large areas. 

Description of Plant. 

Ragwort grows to a height of from two to three feet, from a short thick root- 
stock which divides with age. The stems are strictly erect, simple or branched 
above, and usually a bright purple in colour. Leaves pinnate, with ovate, obovato 
or narrow coarsely toothed or pinnatifid segments, the terminal ones large and 
confluent, the lower smaller, all glabrous or loosely downy, especially on the lower 
surface; basal leaves on long petioles, the uppermost sessile. Flowers yellow, in 
compact or broad terminal corymbs; involucral bracts linear, tipped with dark 
brow’n or black points, the outer bracts few and very small. Ray florets yellow,, 
usually 12 to 16 in number, linear-oblong, spreading; disc florets numerous, yel- 
low. Achenes of the disc florets shortly and coarsely hairy, the achenes of the ray 
florets glabrous. 

For further particulars see the accompanying plate. The young plants have 
dense crisfjed radical leaves and the thick stock develops early, the stems in the* 
local plants are purple in colour. 

• Control of wetda with chloratis — J. W. Dt^au, Ne\a Zealtiucl Jourii. ot‘ Agric., Aug. 20, 1931.. 


Agricultural Problems. 

Agriculturists, pastoralists and x>rimary producers gcnernlly, who may be having 
difficulties of any kind in connection with their ])roduction activities, are invited to 
communicate with the Agricultural Adviser or Veterinary Officer of their district of 
the DcxDartraent of Agriculture, when information and advice will be supx)liod free 
of charge. 

Where identification of plant or stock diseases or insect pe.'^ts is required, full 
details of symptoms should be forwarded and also samples of the diseased plant, 
animal tissue or insect where practicable. Plant tissue intended for examination by 
the Plant Pathologist sliould be wrapped in paper and not forwarded in airtight con- 
tainers, and plant specimens for the Botanist should be i)re8sed between newspaper 
and dried before despatch. With regard to animal tissue for microscopic examina- 
tion, this should be forwartlcd in a solution of 10 }>er cent, formalin, or if of con- 
siderablc bulk in a sealed kerosene tin containing a fen ounces of formalin as a 
preservative. Living insects should be sent in suitable containers and dead specimens 
in methylated spirits. 


The addresses and names of Advisers are as follows: — 


Albany 

Bridgetown 

Bunbury 

Buaselton 

Denmark 

Geraldton 

OosnellB 

Harvey 

Katanning 

Kalamunda, Roleystone 
Kununoppin 
Manjimup 
Margaret River 

Metropolitan. Glngin, Obittering 

Moora 

Mandaring 

Pemberton 

Pinjarra 

Waroona 


A. T. Gulvin, W. R. .lamieson (Fruit). 

A. M Tindale (Dairying), A. Plintoff (Fruit). 

M. Oullity (Dairying), A. F. Flood (Stork Dlsinses), 
J. M. Nelaon (Dairying). 

C. W. Tobin (DairyingK 

N. Davenport, c/o. Government Buildings. 

R, C. Owen (Fruit), 

R. C. Cailes (Fruit). 

A. S. Wild. 

W. H. Bead (Fruit), c/o. Dept, of Agriculture, Perth, 
W. M. Nunn. 

J. T. McNally (Dairying). 

A. L. Hamilton (Dairying), R. Harley (Stock Diseases). 

S. E. Bennett (Fruit), c/o. Department of Agriculture, 

Perth. 

G. Lfc Throssell. 

V. Cahill (Fruit), 

G. M. Scott (Dairying), Manjimup. 

B. Williams (Dairying^ c/o. Department of Agricul- 

ture, Perth. 

A. H. Hobbs (Dairying). 
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Lucerne Growing in Western Australia,* 

by 

H. 0. Elliott, A|^:rohtologist. 

Summary, 

(1) Lucerne has been f»T()\vri for many ccuiiuries, and consequently is well 
Iknowii in most of the affiicultural countries of the world. As far as can be ascer- 
tained it was inhodnced into Australia just after the hist settlement by white 
mail and since that time has made considerable pro«:ress. 

(2) Lucerne flourishes in semi-arid climates, but for maximum g^rowth requires 
abundant water during: the summer months. Consequently, it g^rows best where 
supplemented with irrigation. 

(.1) Of the man\ varieties of Lucerne, the most important in Western Aus- 
tralia are: — 

Australian Hunter River. 

Californian. 

Hairy and Smooth Peruvian. 

(4) For best results only high cjuality s?t*ed should be used. 

(o) Lucerne has many peculiarities and troubles, being somewhat delicate 
when young, and of all crops is the most sensitive to competition from other plants, 
<ionsci|ueiitly the seen't of success ;s to keeji down weeds ("uring t]i(‘ tirst year. 

((>) Lucerne will not tolerate soils which become water-logged. 

(7) This [)lant does not need, as many assert, abundance of lime in th(‘ soil, 
but freedom from acid is t‘ssential. Soils tliat are deficient in lime, however, should 
receive a])plications of agricultural lime jirior to the planting of the lucerne. 

(8) liinoculation of the seed with the necessary nitrogen-lixing bacteiia prior 
to planting is essential. 

(0) The ideal seed-bed tor lucerne should be firm, but with a fine tilth to a 
depth of about IV 2 inches. 

(10) The best fertilizers are sul)er]>ho^phate and potash, the rate^ of applica- 
tion ])<*r acre varying according to districts. 

(11) The land must be clean, for w'eeds are difticult to eliminate once the crop 
is sown. 

(12) The best method of seeding is by drilling the seed into the land, but the 
seed should not be sown to a grc'ater depth than % inch. 

(13) The best time to sow in this State is in the autumn or siiring. In the 
south-west, spring is probably the best time, as it allows time for the control of 
Lucerm‘ Mea and Red Mite, and late cultivations to kill weeds. 

(14) According to districts and methods of iilanting, the seeding rates vary 
from 2 lbs.-12 lbs. per acre. 

(15) Cover or nurse crops are not recommended or required. 

(16) Farmyard manure stimulates lucerne, but should always be well rotted 
prior to application. 

• Revised from an article on “Lucerne, The QUeen of Fodder CrO'Ps," by G f.*. Sutton, late 
Director of Agriculture, which appeared In Vol. 14, Second Scries, No. 1,^ March 1937 issue of 
this Journal. 
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(17) When seed is sown in drills, the width between drills is determined by 
the weed difficulty. In the wheatbelt normal drill widths are recommended. In the 
coastal areas 24 to 30 ins, between drills is advisable. 

(18) If the first year stand is thin, the weak patches should be re-seeded while 
the plants are young, otherwise it is difficult to make an even stand. 

(10) Lucerne produces very heavy crops of fine textured forage, rich in pro** 
tein, lime and other minerals suitable for all classes of live-stock. 

(20) For best results from good stands of lucerne, it should be cut and not 
grazed. Under this system of management the stand wnll persist much longer. 

(21) Experience shows that the plant, once established, can be heavily 
harrowed and cultivated to reduce weeds and mulch the surface soil. 

(22) The time to cut lucerne for hay is when the new shoots have started from 
the Clowns. This usually coincides with the flowering period. 

(2.3) Lucerne leaves have a much higher value than the stems. Consequently 
great care should be taken, when making hay, to ensure that all the leaves are 
saved. 

Introduction . 

T.ucerne is one of the oldest of the cultivated forage plants, and is one of the 
most important agricultural croi>s known to man. It flourishes in semi-arid 
climates, and although it gives best results where ample water is available, it can 
however, grow well wherever cereals are profitably produced in these climatic con- 
ditions. Besides being one of the hardiest of the known agricultural cr()]>s for hot 
dry conditions, it is one of the most palatable and nutritious foods for livestock, 
including all farm animals and birds, as they can maintain themselves and thrive 
on it. The crop has been cultivated for centuries in the semi-arid portions of Asia, 
as well as in parts of Europe, and in all places it produces an abundance of fodder 
of the highest quality, im])roves ])oor soils and assists in eradicating weeds. This 
plant can he successfully grown on a variety of soils, which range from loose* sands 
to relatively heavy clay loams. 

History . 

Lucerne has been cultivated for thousands of years, and was introduced into- 
Greece during the Persian Wars (about 490 H.U.) to provide forage for horses 
and cattle of their armies. It was taken to Spain with the Moors under the name 
^'Alfalfa.” The Spaniards introduced it to Mexico and from that country it spread 
over South America and extended to the United States and Canada. In Canada 
and America lucerne is known and cultivated as “Alfalfa.” This word is believed 
to be of Arabic origin, and derived from words which mean “the best fodder.” It 
will thus be seen that its great value for fodder purposes has been long recognised, 
and the splendid lepiitation which this plant so early earned and which by its name 
has come to us dowm through the centuries, is still maintained. 

Tt is thought that the name “lucerne,” by w^hich it is known in England and 
France, was^deriA cd from the Swiss canton of the same name, but Cobum in “The 
Book of Alfalfa” considers this to be a mistake, as it vras not known there until 
long after it was cultivated in France and England. He states that “the name 
^Lucerne’ is probably derived from the Spanish word ^Userdas,^ which the French 
changed to *La cuzerdo’ and later to ‘Luzerne* and still later to ‘Lizerne’ and then 
to ‘Lucerne*,” 
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Lucerne was probably brought to New South Wales by the earliest military 
settlers, but here, as in other parts of the world at that period, the difficulties in 
the way of successful culture were extremely great, and as early as 1806 the crop 



Australian IiUeerne. — Typical plant of Australian Lucerne, showing erect growth, 
strong stems, freedom from excess branching, and vigorous rooting system. 

— ^Photo; W. J. Spafford. 
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was referred to in a report by Governor King, wherein he stated : ^^Lueeme grows 
extremely well, surviving at least three cuttings a year, but as it requires so much 
care and attention to keep it in tilth, and will not admit of being fed off, but feV 
cultivate it/’ 

At first, the progress th(» crop made was slow, but there has been a progressive 
advancement in the area seeded to lucerne, and in the la^ decade this has been 
really rapid, and it is inevitable that it will become increasingly popular as time 
goes on, in this State. 

Description of Plant, 

Lucerne (Mediengo satira) is a perennial plant belonging to the family of 
Leguminosae, of which it is i)robably the best known and most valuable meml>er. 
The plant is either covered more or less with soft hairs, or is smooth. It grows from 
1 ft. to 3 ft. in height, producing fairly upright stems, with many branches and 
much foliage. The stem originates from the crown at the summit of the tap-root, 
which is situated above or at the surface of the ground. The leaves, which are 
arranged alternately on the stems, consist of three leaflets, which in all types are 
wedge-shaped, but vary considerably, some being relatively long and nanow, whilst 
in other varieties they are short and rounded. All leaflets are toothed at the sum- 
mit. The flowers, which in different varieties may be any shade of violet, from 
very pale to a deep reddish purple, are typically pea-like in shape, though niueb 
smaller, and are arranged in loose clusters at the summit of each branch. There 
are from two to six kidney-shaped seeds of a yellowish green colour in each pod^ 
and they are about Vs inch in length, the pods being spirally twisted in two to 
four loose coils, open through the centre. It is a deep-root'ng, remarkably long- 
lived and prolific perennial. Under the best conditions it may be cut many times 
a year, and year after year. It has been stated that there are lucerne fields in 
Mexico over 200 years old, and there are in France fields which arc known to have 



Lucerne Crop.^ — Showing stand of typical Australian Lucerne. 


— Photo ; W. J. Spafford. 
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been in production for over a century. There is no reason to believe that it will 
not be equally long-lived in Australia, if established on suitable soils, efTiciently 
manured and given reasonable attention. 

The tap-roots of the lucerne plants penetrate readily to 10 ft.-20 ft., and have 
been traced to much greater depths. Lucerne roots have been found 30 ft. below 
the surface of the alluvial fiats of the Hunter River. Coburn records a case where 
the roots were found penetrating through crevices in the roof of a tunnel 129 ft. 
below the surface of the lucerne field. This extraordinary growth of the roots of 
a plant which normally does not exceed 3 ft.-4 ft. in height, shows that there are 
often differences between the habits of lucerne and other cultivated plants, and this 
points to the advisability of giving careful consideration to the soil conditions before 
attempting lucerne cultivation. It will go do^vn to food and water if it can, and it 
is the farmer’s business to see that it can. 

It can be stated that lucerne is one of the hardiest of the cultivated crops. 
Where dry and hot conditions prevail it will produce itiore growth than any other 
known perennial plant. Except at the time of seed germination, lucerne does not 
require much moisture near the surface, and flourishes with sunshine in hot sum- 
mer temperatures. For most prolific growth, lucerne requires a well-drained deep 
soil, which is not acid and contains plenty of moisture, either supplied from under- 
ground, or supplemented by irrigation, ample phosphatic fertilizers, and thorough 
cultivation during the life of the crop. 

Climate. 

Lucerne loves heat and makes its maximum grow^th in the spring and summer. 
It is at its best with plentiful supplies of water in combination with heat. Under 
such conditions, which in this State usually involve irrigation, it is remarkably pro- 
lific, successive cuttings of luxuriant forage being obtained at intervals of five to 
six weeks with an aggregate yield per acre of 20 to 25 tons of green fodder, or if 
made into hay of 6 to 8 tons. Owdng to its deep-rooting system, it is w'ell able also 
to withstand extremes of temperature. It is well adapted to withstand summer 
drought. The most favourable climates, however, are: 

1. wdiat has become known as semi-arid, 

2. sub-tropical, 

and in these climates, when sufficient water is available and good management is 
practised, lucerne gives its maximum return. Grown experimentally without irri- 
gation at the Chapman and Merredin Ke.search Stations, it has proved that it will 
live for several seasons through the dry summer, i*emaining donna nt during the 
dry portion of the year awaiting summer showers or the winter rains to spring info 
activity. 

It is believed that there is no part of the agricultural area in wliich this plant 
cannot be made to sen c some useful purpose. For maximum returns foi- fodder or 
hay, irrigation will probably bo necessary in most districts, with the exce])tion 
however, of our low’cr south- w^est. In the dry areas, however, suffici(‘nt informa- 
tion is available to indicate that it is likely to prove useful for grazing. 

Soil. 

Except under advei’se conditions, lucenie is not ])articular as to soil. With 
suitable treatment it will grow on almost all classes from nearly pure clay 
to light, sandy soils. At one time it was thought that it would only grow on rich, 
deep, alluvial types, but experience has shown that there is hardly any kind of soil 
on which it will not grow providing it is not acid or water-logged. The most 
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favourable one is a rich, somewhat sandy loam, warm and friable. The highest 
yields are obtained with the least trouble on the very beet alluvial soils, found on 
ereok and river banks, well supplied with plant food, and with free water from 6 
to 20 feet below the surface. At one time, heavy clays were considered unsuitable, 
but cases are recorded where excellent crops have been raised on soils of this char- 
act€»r. However, more care is required in preparing the seed-bod than on friable 
loams. 

While lucerne can utilise enormous quantities of water during the growing 
period, it is killed by stagnant water lying upon it. A case is known, however, 
where the flood waters from the Hawkesbury River remained on a lucerne paddock 
for 8 days during the winter when the roots were j)artially dormant, and they did 
not do any permanent injury. In this instance, the deposits left around the plants 
were removed as soon as the water receded. Tender We.stern Australian condi- 
tions many types of land are usid for the cultivation of lucerne, but generally all 
farmers realise the value of alluvial soils and loams, preferably those which are 
fairly well supplied with lime. Lucerne has been known to send its roots 10 to 20 
feet below the surface on dry lands. Under certain favourable conditions, the under- 
ground water may supply all the needs of the crop. It must be remembered that 
once the roots have penetrated to the water table, a sudden rise in the water table 
may seriously affect the ultimate stand of the crop. 

Good drainage is the essential re(|nirement of the lucerne plant, and water- 
logged soils are usele.ss for the crop. In naturally wet land, or land made so by 
the incoiTcct use of irrigation water, lucerne is very apt to take on a sickly yellow 
appearance. Under these conditions, weeds will become a severe competitor with 
the lucerne crop. It is v^ell to remember that lucerne will not stand wet feet. Con- 
sequently, if the soil is not naturally drained to a depth of several feet, action must 
be taken to bring about this condition before the lucerne is planted. 

Preparation of the Seed-hed, 

Lucerne likes a compact, well prepared seed-bed with just a little loose soil on 
the top. Although lucerne, when established, is one of the hardiest of plants, yet 
when young it is delicate, and r€*quires favourable conditions for its support. In 
some ot' our drier areas it has bet*n found that a cloddy surface seed-bed is ad- 
vantageous when establishing young lucerne plants, more parti(*ularly where 
spring planting is adopted. Under general conditions, the seed-bed should be 
warm, mellow and compact, with just a thin lay€»r of loose s'oil on the top. It is 
essential that it l>e compact, in order that the seed may germinate readily and the 
soil moisture move most freely in all directions to convey the necessary nourish- 
ment to the young plantlet. The compact soil in which the seed is deposited should 
be covered over with a layer of loose soil, thin enough for the small and tender 
plant to force its way through, so that the evaporation of the moisture brought near 
the surface by the conqiaetion of the under layers for the use of the roots, will be 
lessened. Because of these requirements, it is generally advisable to commence the 
preparation of the land some time before sowing, usually by fallowing and the 
plowing can then be deep. Except in rare instances the plowing should not be done 
later than at least six weeks before the seed is to be sown, for if plowed later than 
this, it is difficult to get the seed-bed into that compact condition which is so es- 
sential for the best results in the establishment of this crop. The planting of the 
seed in a loose seed-bed is a frequent source of failure with a lucerne crop. It is 
also desirable to have the seed-bed very free from weeds and weed seeds, as these 
are a big problem in the establishment^ for they will often kill or smother young 
lucerne seedlings, owing to the slow* initial growth of the latter. This 
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condition is the most frequent cause of failure of young lucerne 

stands. Where autumn planting is carried out, it is necessary that 

the land be properly bare fallowed, firstly to assist in controlling 
weeds, and secondly to assist in controlling such pests as Lucerne Flea and R^ 
Mite. To do this it is essential that no weeds of any kind be permitted to grow. 
Where fallowing is not adopted it is necessary to plant the lucerne in drills, so that 
inter-cultivation may be carried out. Prior crops, such as oats, potatoes, etc., are 
advisable, as these crops assist in controlling weeds and loosening the gi*ound. 
Where following a crop of potatoes, there is the added advantage of the residual 
fertiliser. Following on a cleaning crop the land should be worked down with har- 
rows and disk cultivators. Before planting the seed, final preparation is necessary. 
This would consist of a further harrowing following up mlling to make a fine, 
firm seed-bed. 

Time of Planting, 

Lucerne can he seeded either in the autumn or in the spring, but the lime of 
sowing will vary with a number of conditions. Tn wairm and particularly the dry 
districts of Western Australia, autumn sowing, i.e., March or April, is likely to 
give the best results, provided the weeds and Red Mite can be controlled. Rain 
usually falls then and the ground is warm to ensure good gcimination of the seed, 
and a vigorous growth of the f)lants. During the winttT, plants have opportunities 
to make good root growth, so that it becomes strong enough to stand the hot 
weather of summer. On the other hand» in cool distncts with a liberal rainfall, or 
where weed growth, Red Mite and Lucerne Flea are troubhvsonie, spring sowing is 
advisable. Where spring planting is ]iractisod, th(» ground should be fallowed in 
the autumn or winter, to assist in combating pests and weeds. Tf the areas are to 
be irrigated, the seed can be sown whenever coiivenitmt to tin* farmer. Generally 
the best results would be obtained from autumn planting. 

Seed, 

It is well known that a good seed-bed is essential for success, but the tiim* and 
trouble expended on the })reparation of it may h<* wasted by the us(' of i)oor seed, as 
good stands cannot be expected from such. Only seeds that ai*(* j)lump, bright yel- 
low in colour with absence of hard dark brown, shrivelled or immature, and free 
from weeds should be used. Old seed is usually dull and darker in colour, as the 
brightness soon fades with age. In immature seed, it is generally greerun* in colour, 
even when not badly shrivelled. Germination tests of the seed [)rior to sowing are 
advisable, but still may not give a true index Avhen sown into the soil. 

Varieties, 

There are several kinds of lucerae. These are, howevei*, types rather than 
varieties, and are mainly of localised character and usually distinguished by the 
name of the country in which they have been grown, e.g., Peruvian, Turkestan, 
Arabian, African, etc. Many of these have been tried in Australia, including trials 
at the Chapman Research Station, W.A. The results obtained there are in a<*cord 
with those obtained in the Eastern States, and are to the eifect that none is as suit- 
able for, or as prolific under Australian conditions, as the Australian type, which 
has been evolved as the result of the survival of the fittest. This early ex})erieiice 
has been confirmed by experiments carried out by Dr. Dunne, the Merchants’ Re- 
search Officer, Muresk Agricultural College. Tu the June issue of this Journal, 
1935, he reported : — 

“In 1932, a number of varieties of lucerne were collected and planted with a 
view to making preliminary comparisons of drought resistance and growth. The 
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following varieties of Medicago sativa were included, viz., Hunter River, Marl- 
borough, Tamworth, Mudgee, Tagerim, South African, Provence, Italian, English, 
Chinese, Mongolian, Poitu, Spanish, Smooth Peruvian, Hairy Peruvian, Mon- 
tana, Dakota, Kansas, Ladak, IFtah, Hardigan, Arizona Common, California Com- 
mon, North Californian and Grimm. Hardy lucerne, a variety of Medicago media, 
%vas also included. 

“The experiment was carried out on a sandy loam soil which had been timbered 
with jam. The average rainfall at Muresk is 17 to 18 inches per annum, most of 
which falls during the winter season. The first reliable cropping rains usually 
occur about the beginning of May -and the last useful rains during October. Occa- 
sional good falls are sometimes recorded earlier in the autumn. 

“No supply of moisture was available for summe^r growth. The plants were 
not irrigated, and there was no subsoil seepage. 

“It will be appreciated that, under these conditions, the most desirable va- 
rieties would be those which, in addition to being able to sur\uve the dry summer 
months, were caj^ablc of making a reasonable amount of gix)wth during the cooler 
months of the year. Varieties able to grow only under warm conditions would be 
unsatisfactory owing to the fact that during most of the warm weather no moisture 
would be available. 

“Early rains were received in 1932 and planting was possible on 7th April. 
The row’s were about half a chain in length and were spaced about 18 inches apart. 
Good germination was secured and all varieties made a satisfactory btginning. 
Superphosphate was applied at the time of seeding and thereafter each autumn 
and spring. 

“It w’as found possible to cut the varieties throe times each year, about the 
end of June and of September and during November, In a good season four 
cuts could be secured. Cutting was done when the most forw^ard varieties con- 
tained a fair proportion of the T)lants in flow’er. At this stage the best varieties 
were 2 ft. 6in. to 3 ft. in height. The late September cutting was usually the 
best. The growth of the bettor varieties was considered very satisfactory for the 
conditions. 

“The best tw’o varieties as showm by the trial were North Californian and 
Hunter River. The former made a somewhat quicker recovery after cutting and 
made a little b(*tter growth during the colder months. However, the stems of this 
variety, which tended to become quite hard about the time of the November cut- 
ting, a])peared to be normally rather coarse. This undesirable' feature may ))os- 
sibly have b(!en o>'ercome by a heavier seeding. Hunter River made quite satis- 
factory growth throughout the season and had thinner stems and more leaf than 
North Californian. 

“Hairy Peruvian, which made satisfactory growth, appeared to be the next 
best variety. In stem and leaf it was about intermediate between Hunter River 
and North Californian. 

“There was little difference in value observed between a number of varieties 
comprising Marlborough, Mudgee, Tamworth, South African, Smooth Peruvian 
and California Common. All appeared to be inferior to those above mentioned. 

“Practically no winter growth was made by varieties which have been 
selected for varying d<^‘ees of winter hardiness and ability to withstand extremely 
cold conditions. Any growth made was practically confined to October and 
November. These included the American varieties, Grimm, Ladak, Utah, Hardi- 
gan, Kansas, and Hardy, ns well as Tagerim, Chinese, and Mongolian. 
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‘*A11 varieties under test were quite drought resistant and were able to keep 
alive over the dry summer. 

^^The preliminary trials indicate that, under conditions similar to those obtain- 
ing at Mursek, it is best to continue with Hunter River lucerne, which has already 
given satisfaction under a variety of conditions in Australia. More extensive 
trials may show additional merit in North Californian or Hairy Peruvian for 
these conditions, but until these are carried out no departure from the Hunter 
River variety can be recommended. 

Owing to the presence of other trials in the same area it was only possible 
to graze with sheep on one occasion (June, 1034). It is possible that the results 
may have been somewhat modified were the plants grazed instead of cut, but it is 
believed that in the main the conclusions would be similar.^^ 

At the Denmark Research Station similar results to those at Muresk were 
obtained, and in the drier districts it is now recommended that in addition to 
Hunter River lucerne, varieties known as North Californian and Hairy Peruvian 
can be sown. 

During recent years advertisements have apyieared in the agricultural press 
claiming very distinct advantages of certain strains of lucerne, the roots of which 
are ofl’ered for sale. These roots are said to be the progeny of a sek^'ted sur- 
fac«* rooting ])lant, and it is claimed that planting them will result in the estab- 
lishni(*nt of a superior type of lucerne. As the result of very careful in(|uirie» 
growers cannot be ad\ ised to purchase these roots, as there is no evidence to show 
that they have any advantage over the best strains of the Australian variety. 
Observations in any field of lueerno will clearly reveal that many jilants difler 
considerably in their v(*getative characteristics, such as leafiness, rapidity of 
growth, drought resistance, and, in Western Australia, resistance to such pests 
as the Imcerne Flea viridin) and Red Mite {Ualotydens destructor), 

Becausi^ of this, growers are advise<l to accept with caution the claim sometimes 
made for varieties, especially those which are offered for distribution by 

roots. 

Good seed of the right kind is essential, and therefore the grower should see 
that he obtains it by using Australian-growm seed, most of wdiieh now’ comes from 
New' South Wales. Realising the superiority of seed ])rodueed in the Common- 
W’calth, the Federal Cfovernment now’ insists that all imported seed shall be stained 
pink, so as to make it readily distinguishable from the local seed, which in colour 
ranges from gr(*en to purple. Most of the seed produced in the Commonwealth 
is grown in New South Wales in the Hunter River, Tamw’orth and Mudgee dis- 
tricts. Seedsmen are required to guarantee the germination and the maximum 
percentage of weed seeds and iin[)urities in the samples offered. A good sample 
should have a germination of about 80 per cent., and should not contain by w’eight 
more than 1 per cent, of weed seeds and of impurities. The sale of lucerne con- 
taining dodder and other noxious w’ced seeds is absolutely prdiibited. 

Dodder. 

Dodder (Cuseuta spp) is a parasitic ])lant vine which grow’s from seed. It 
is probably one of the most serious lucerne pests the growler has to face. The 
seed germinates in the soil and retains its connection with this until it comes 
into contact with the stem ot the lucerne plant. It then severs its direct con- 
nection with the soil and lives upon the juices of its host, the lucerne plant, until 
it ripens its seed or has killed the host. Once started dodder continues to grow 
and spread by means of its tendrils, which grow from one plant and catch other 
adjacent ones. The plants first attacked begin to die and the post spreads out in 
all directions. 
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Tho tiny seed of this pest is sometimes found in an admixture of lucerne 
seed, and because of this disastrous effect upon the crop, precautions should 
be taken to prevent its being introduced with the lucerne seed which is being 
sown. Because of the difference in their relative sizes, some dodder seed can 
be separated from lucerne >seed by suitabl^ cleaning machinery, but, because of 
the vital importance of not introducing dodder, only lucerne seed which has been 
harvested from crops known to be free from dodder should be used. 

It may be, however, that des])ite the precautions taken, dodder has estab- 
lished itself, hlvery effort should be made to eradicate it. If V('ry generally es- 
tablished, ]U’obably the best way of dealing with this pest will be to plough up 
the paddock and grow other crops upon it for a number of years until aU the 
dodder seeds have germinated and the plants arising therefrom have been killed. 
For dealing with isolated ])at(*hes the usual method recommended is to mow or 
hoe them, cover them witli straw, and burn the dried material. Close and re- 
peated grazing for some time may also jirove effective, as the animals are likely 
to eat the dodder quite close to the ground and prevent it forming seed. Mowing 
has proved ineffective owing to the fact that little tendrils of the dodder plant 
are left on the lucerne stems near the ground and below the cut surface of the 
lucerne. 

Hate of Seeding, 

The amount of seed to sow pej* acre depends on the quality of the seed, 
the method of sowing, the nature of the soil, the firmncs.s of the seed-bed, the 
district in which it is planted and for what purpose the crop is intended. Con- 
sequently, no general recommendation can be made.' For hay-making purposes, 
the amount sown by farmers ranges from six to 20 lbs. per acre. If, however, 
it is intended that the crop shall be grazed, the quantity sowm is much less and 
ranges from two to eight lbs. per acre. In some of the lucerne growing districts 
of the Eastern States where lucerne hay is the staple crop, the practice is to sow 
about 25 lbs. of se€»d y)er acre, and growers have been known to state that they 
would prefer to sow 30 rather than 20 lbs. per acre. This attitude is due to 
a realisation of the fact that many causes opcirate against plants suce^eeding and 
prevent more than a small percentage of the seed from producing healthy estab- 
led plants; the young seedlings are tender and have difficulty in reaching the 
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surface after germination. rJiiring the process of coverirg many of the seeds sink 
too deeply into the soil, whilst many remain quite near or on the surface and fail 
owing to insufficiency of moiptiire. Further, whilst the lucerne crop is being estab- 
lished a process of elimination occurs, weeds rob the soil of the fertility, use up 
moisture, and compete with the lucerne for light. This makes the plants thin and 
spindly and generally saps th(ir vigour, and in consequence it is only the strong* 
est plants which survive. 

It is considered that, when established, a stand of nmie 500,000 plants per acre 
is ample. Seeing that lib. of lucerne seed contains about 220,000 seeds the use of 
from 2 to 3 lbs. of good seed per acre would mwt these rcHijuirements, and though 
it is recognised that a faimer should not run the risk of a thin croj) as the result 
of being niggardly with the seed, it is considered that the use of 6 lbs. of good 
seed on well prepared land allows for the many contingencies referred to, and that 
to use more than 12 lbs. is unduly extravagant. 

Generally speaking, in the South-West, if the seed is to be sown in drills, 6 to 
8 lbs. per acre will be found satisfactory, but if broadcasted, 10 to 12 lbs. would be 
required for good results. Ibider irrigated ctinditions, 15 to 20 lbs. of seed jier acre 
is recommended. In the wheatbelt a rate of 2 to 6 lbs. ])er acre should be used 
when sown in drills. All the rates of seeding mentioned for different conditions 
depend upon obtaining good seed and having good soil conditions before sowing, 
otherwise the rate of seeding ])er acre must be increased. 

Method of Sowing. 

Except on Ico.^^e, drifting sands lucerne iie<‘d not be sown with a nurse crop. 
There is a general agreement amongst ex])erienced lu('ern(‘ growers that if lucern(‘ 
succeeds with a nurse crop it is in spite of the additional drain upon the soil mois- 
ture instead of by reason of it. This is particularly applicable to dry climates, 
for when there is only a limited supply of moisture available, all this will be re 
qiiired to germinate the seed and give the young j)lant a vigorous start in life. 

The seed is usually broadcasted and should be sown near the surface. The seed 
may be broadcasted either by hand, by a hand broadcasting machine of the ^‘Gaboon’* 
or similar type, or through the grass seeding attachment of the ordinary grain and 
fertiliser drill. An even distribution of seed is desirable; it is not easy to obtain 
this by broadcasting with such small quantities of small seed. When necessary to 
sow by hand it is convenient to follow ])ehind a roller or harrow, so as to have a 
clearly defined aiea on which to sow. The small (|uantity of seed used is dealt 
with by using the fingei’ and thumb instead of the whole hand for picking up and 
spreading the seed; and sometinu's to faeditate the work and ensure more even dis- 
tributioji the seed is mixed with dry soil, sawdust or ashes. When the hand machine 
is used a ^mall quantity of seed can be sown best by turning the iiandle the oppo- 
site way to the usual one. The seed can be sown down the seed box of the grain 
and fertiliser drill if mixed with some bulky material like bran. Tt is sometimes 
mixed with superphospliate and sowm through the fertiliser box, but this method is 
not ri'commended on account of the probable destructive action of the fertiliser on 
the vitality of the seed. When sowing the seed through the ^‘shoes^’ of the grain 
drill there is some risk that the seed may be ])hinted too deeply, but pro^ ided this 
risk is known it can be gaiarded against and avoided. When sown down the tubes 
of tlie grain drill the seed can be deposited on the surface by removing the tubes 
from the ‘^shoes*^ and at the same time a broadcasting effect can be obtained by 
arranging for the seed to be dropped on to a sloping board fixed with an inclina- 
tion of about 30 degrees to the ground. 

The seed is sometimes sown in drills Which are far enough apart to admit of 
intertillage. This method is believed to be the best for dry districts, and particu- 
larly for places where weeds are troublesome, and for small patches. Tt is further 
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recommended as the method to be adopted when determining the suitability of new 
locations for this crop. The results obtained by Mr. A.C.R. Loaring at ‘‘Lawn- 
brook,’' Bickley, with lucerne in drills 2 ft. 9in. apart, and recorded in the ‘^Agri- 
cultural Journal/’ April, 1924, prove that there is no need to fear lessened yields 
from the adoption of this method, and it has several distinct advantages. It enables 
the land between the rows to be kept loose by cultivation, as the result of which 
loss of soil moisture by evaporation is reduced to a minimum, and the water is con- 
served for the use of the crop. Another advantage is that the cultivation giver, 
to conserve the moisture also destroys weeds, thus preventing the crop from being 
robbed of the plant food and moisture which the weeds would use for their growth. 
It has the further advantage that a saving of seed is effected when planting in this 
way, for, assuming that only 50 per cent, of the plants were obtained from the seed 
planted, 2 lbs. of seedj will provide 15 plants per foot of row if the rows are 3 ft. 
apart. The seed is covered either by rolling or by harrowing with a light otr brush 
harrow, but it is beat covered by the joint operations of both rolling and harrowing. 
The rolling presses the seed into the soil, and in this way the germination is 
assisted; it is, however, undesirable to leave the surface compacted and smooth as 
left by the roller, for this tends to draw the moisture to the surface where it can 
be evaporated, and in addition a rolled surface cfinists readily after a shower. 
These disadvantages can be overcome by lightly harrowing the rolled surface. 


Innoculation, 

Under certain conditions luccnie, in common with other legumes, is able to 
obtain the nitrogen for its requirements froni th(‘ free nitrogen of the air, which 
contains about 80 per cent. It is enabled to do this by the aid of certain vegetable, 
organisms or bacteria which derive their sustenance from the nitrogen of the air 
and the starch of the plant. When acting in this w^ay the presence of these bacteria 
can be noticed by the appearance of wartlike nodules or tuhercules on the roots. 
The nodular swellings are filled with the micro-organisms and are usually in clusters. 
Some are as s>mall as a pin’s head, others as large as a pea. It was thought at one 
time that each legume — lucerne, trefoil — ^had a distinct organism, biit now it is 
b(‘lieved that legumes of closely related kinds have the same organism and will pass 
from one kind to another. Thus the bacteria found on “White Sweet Clover” and 
on “Burr Medic” or “Burr Trefoil” have proved to be al.so suitable for lucerne, 
and similarly the one found on th(‘ Peas suitable for the broad bean or vetch. 

These nitrogen collecting bacteria do not act when there is an abundance of 
nitrogen in the soil available for the use of the legumes. So to speak, they become 
lazy. 

Seeing that in soils deficient in nitrogen lucerne will be dependent upon the 
presence of nitrogen-gathering bacteria for its supplies of nitrogen, it follows 
that if they are not present its development will suffer and will be 
shown by the pale colour of the foliage. It is impoi’fant, therefore, 
to have these organisms in the soil; in fact, lucerne cannot he a 
complete success without them. Because of the manner in which tre- 
foils flourish throughout this State there is every reason to believe that 
they will be pr/sent naturally throughout the agricultural areas wherever trefoils 
are found. If, however, they should i)i'ove to be absent, they can be introduced, and 
this process is caHed inoculation. In the past the most generally adopted method 
of carrying out the inoculation has been to distribute over the new land intended 
for lucerne a small quantity of the surface soil from an old estahlished lucerne 
patch. Soil containing or infected with the required bacteria, at the rate of about 
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100 to 200 lbs. per acre, is harrowed in with the seed or just before sowing. The 
danger attendant upon this method is the risk of introducing weed seeds, fungus 
diseases, or eelworms. 



Lurtrnp Nodult's. 


Lucerne Hucleria 


it was found that these nitrogen-fixing bacteria Lclonging to the ditfevent 
groups of legumes e^in he isolated and pre])ared for distribution in convenient 
form as ‘Vultures.” This scientific discovery was developed to such an extent that 
‘Vultures” for the different legunu'S were used with great success by mixing them 
w'ith seed before sowing. Hecently report'' from England indicate that good re- 
sults have followed the application of these “cultures” to old lucerne fields. In 
West(*rii Australia excellent results have been, and are being, obtained fiom the use 
of “cultures” apjdied to new land at the time of sowing. 

“(hiltures” for lucerne and other legumes are now prepared in the laborat()r> 
of the Pathological Branch of tin' Department, and ean be obtained by farmers on 
payment of a small charge. 

Th(* effect of lime is to encourage the growth of these bacteria. If the crop is 
noi suffering from excess water, aiul there are evidences— such as the pale colour 
of the leaves, <jr the absence of the nodules on the roots — that the neeessarv bacteria 
are not functioning, mild lime at the rate of about one ton to the acre should be 
applied. On sour and sandy ffoils a similar dressing of mild lime is also recom- 
mended to be applied at least one month before the .seed is sown. In addition to 
stimulating tlic bacterial activity already referred to, it will also have the effect of 
correcting the acidity which is so detrimental to success with lucerne. 


Manuring, 

Lucerne is a heavy feeder. Under suitable conditions twenty tons of green 
crop may reasonably be expected in a season, and this would contain about 340 lbs. 
of nitrogen, bO lbs. phosphoric acid, and 250 lbs. pottish. Fortunately, except 
during the period immediately following germination, this plant is not u.siially 
dependent upon the soil for its nitrogen supply. Being a legume it can, wiien 
suitable bacteria are present, obtain all its requirements in this connection from 
the inexhaustible supply contained in the air. But the phosphoric acid and potash 
must be obtained from that already in the soil or from fertilisers applied to the 
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soil. On fertile loams it may be assumed that the soil will contain sufficient nitro- 
gen to meet the requirements of the young lucerne plant, and supply its needs 
until the necessary bacteria are sufficiently plentiful to enable it to secure all its 
needs in this connection from the air. Because the young plant requires to 
obtain its early nitrogen requirements from the soil, a small application of nitro- 
genous manure — sulphate of ammonia, blood, or nitrate of soda — is, however, 
recommended for sandy soils or others deficient in nitrogen-forming material. 
Guided by experience in the Eastern States, it is unlikely that, except in sandy 
soils, potash manuring will be necessary in the early stages, but it is equally likely 
that manuring with ])hoaphoric acid will be followed by marked beneficial results. 
An application of from 2 to 3 cwt. of superphosphate per aero is rceommende<l 
on all soils, even the best. 

On loams poor in organic matter it Avill be advisable to supplement the super- 
phosphate with an aj>plication of sulphate of ammonia up to 100 lbs. per acre, 
so as to meet the recjuireinents of the })lant for nitrogen until it is sufliciently 
established to obtain what it needs from the air. On such soils the fertiliser 
recommended is therefore super phosi)hate, 3 cwt. per acre; sulphate of ammonia, 
1 cwt. per ecre. The fertiliser rcconimend(‘d per acre for sandy soils or tho‘^» 
deficient in plant food is a complete one consisting of, say : — sulphate of ammonia. 
100 lbs.; superphosphate, 100 lbs.; muriate or sulphate of potash, 400 lbs. 

Except ill soils unusually rich it will be necessary to fertilise the croi) anuiially. 
Subsequent ajiplieations of fertilisers should be governed largely by the r(4urn>- 
aimed at or secured. If the soil is not rich enough for its latent fertility to be 
draAvn ui)on, or if it is desired to replace the plant food removed by the crup^ 
then an ai)plicaiion of superphosphate 14 lbs., sulphate or muriate of pota 
25 lbs., is recommended for ('very ton of lucerne removed. 

Well saved stable manure is very suitable for this crop, for in addition to the 
plant food it contains it also supplies organic matter to the soil, and this improses 
its mechanical condition. If kei>t on th(} surface it acts as a mulch to conservt* 
the moisture, and will be of considerable assistance in i<rev('nting the formation 
of a crust on its surface. The great drawback is the Aveed seiuls it contains for 
these, unless killed as the result of rotting, are likely to destroy tlie young luccuiie 
plants. This objection is therefore lessened Avhen the manure has been av(»11 rotted 
and is not serious Avheii ajiijlied to well established lucerne hods. 

Lime, 

On sour and sandy soils a dressing of air slaked lime or ground liuK'storie at 
the rate of 20 cAvt. per acre is recommended as a preliminary dressing to he applied 
at least one month before the s(*ed is sown. This Avill have the elfeet of correcting 
acidity and stimulating bacteiial aeti\dty. 

Treatment after Sowing, 

Even in the best prepared soil, Aveeds are likely lo spring up, for most soils, 
and particularly old and fertile ones, contain dormant Aveed seeds, and these 
germinate with the lucerne seeds and become a menace to its success. It is not 
possible to cultivate the ground to destroy the Aveeds which may grow’ amongst 
the recently-planted lucerne, for in its young state it is so delicate and with so 
little roothold that even a harrowing is likely to pull out or damage a considerable 
number of plants. Lucerne planted in the autumn Avill rarely be strong enough 
to be cultivated before the folloAving spring, or that soAVn in spring before the 
following autumn. Short of hand-pulling, which is only possible on small areas, 
thg most practical method of controlling weeds in young lucerne is to mow or 
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graze them. If this latier plan is followed the grazing should be done with small 
stock and as quickly as possible. The mowing can be commenced when the lucerne 
plants are four to five inches high, and repeated after a short interval, say, a 
month. This mowing, though detrimental to weed growth, will not injure the 
lucerne, but rather will stimulate it. T^sually the material from the first mowing 
will not be worth gathering, and it can therefore be left, with advantage, to mulch 
the ground. As the object of this mowing is to destroy the weeds it should be 
undertaken whenever they are plentiful enough to warrant it, irrespective of the 
condition of the lucerne plants and the necessity for utilising the crop. It jis 
emphasised that mowing does not injure but stimulate.^ lucerne. When the young 
plants have a finn loothold, and this can be determined by pulling at them, cultiva- 
tion of the soil can take pla(‘e with advantage. Its effect will be to stimulate the 
crop by letting air into the soil for the benefit of the nitrogen-fixingi bacteria, and 
by conserving the soil moisture. For the first cultivation a light harrow is probably 
the best implement to use, but as the lucerne gets older much stronger implements, 
such as the springtooth cultivator or disc harrow can bo used. One of the best 
implements for the purpose on established lucerne — over two years old — is the disc 
harrow. To one not accustomed to its use it may be thought that it will dci^troy the 
lucerne as well as cultivate the soil. This, however, is not so. The disc^ should not 
be given too much angle, and they will then ‘<)dit the luc(*rne crowns and cause 
them to throw jup additional stems. 

When the soil of an e^tabli^hed lucerne bed b(‘com(‘s hard it can be disced and 
cross-discod to loosen it up with most beneficial results. There need be no fear 
that surlace cultivation will kill the ))lants, as they are too deeply rooted to be 
injured, and the splitting of the crowns is ben(*ficial. Discing and cross-discing 
is extremely useful should the paddock unfortunately become infested with couch 
grass. On one occasion the writer had reason to deal with such a i)addock, and 
so badly infested was it that the treatment decided upoij was desperate and almost 
in the nature of a forlorn hope. The ten-acn* paddock was double disced twice 
both ways. The result was astonishing. The lucerne gTew with such astonishing 
vigour as to keej) the couch under control when aided by the usual ])eriodical cul- 
tivations with the disc, and because of the success which follow(‘d this drastic treat- 
ment, and which ])roved that couch gra^s and weeds could be controlled in estab- 
lished lucerne patches, additional acres of lucerne were j»lanted on that farm. 


Feeding Lneerne to Ftock. 

Lucerne as a food is i>articularlv valuable for tin* ]>rotein it contains. Henry 
gi^es the average digestible nutrient in freshly cut luc*erne and green fodder maize 
as : — 

l)ig(‘?>tibh‘ nutrients jier IfiO Ihs. 

Protein. Uarbo-hydrates. Fat. 

Green fodder maize .. 1.0 .. .11. (i .. 0.4 

Green lucerne .. .. 3.9 .. 12.7 .. O.f) 

From this it will be sefui that green lucerne contain^ nearly four tinu's as 
much prot(»in as green maize. 

The nutrient protein is the most expensive of our J'ood con^tihients and is 
essential for the production of lean meat, wool, milk, and eggs. Young animals, 
cows in milk, and laying hens require much i)rotein, and because of the large 
amount of protein which it contains lucerne is very suitable for these animals. It 
can in many instances profitably take the place of bran or oilcake in the ration, 
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particularly of milking cows, and which farmers may have to purchase in order 
to utilise profitably aad economically the other products of the farm, or to main- 
tain a continuous milking period. 

Comparative analyses of bran and lucerne hay, as given by Henry, are as 
hereunder : — 

Digestible nutrients per 100 lbs. 

Protein. Carbo-hydrates. Fat. 

Lucerne hay . . . . 11.0 . . 39 . 0 . . 1.2 

Wheat bran .. .. 12.2 .. 39.2 .. 2.7 

From the above the similarity between the two is obvious, and it is estimated 
that in practice 11 lbs. of good lucerne hay is ef|ual to 10 lbs. of bran. In one 
respect lucerne has a very decided advantage over bran, and that is as a food for 
pigKS. Lucerne is one of the best foods and bran one of the Morst for these animals. 
In the United States of America large numbers of pigs are regularly pastured 
upon lucerne, and in this connection it is estimated that a vigorous patch of lucerne 
will carry 15 to 25 pigs per acre, and the pigs will make a gain of about 100 lbs. 
during the season. Whilst grazing lucerne with pigs it is best to su))plement it 
with an allowance of grain, like maize or wheat. For fattening purposes lucerne 
will not be found economical if fed alone, for when fed alone all its i)rotem can- 
not be digested and though the animals increase in weight such increase is princi- 
pally of bone, blood, and musch'. For fattening animals lucerne recpiires to be 
supplemented with foods like maize, wheat, and oats, and other foods richer than 
lucerne in carbo-hydrates and fat. 

Hat/makhia, 

The ol)ject of traiisfonning the green material into hay is to get rid of exces- 
sive moisture so that the hay when stacked will not heat too much or become mouldy. 

Lucerne is much more ditlicult to make into liay than the cereals. This is 
because of the very sappy character of the stems, which do not dry as readily 
as the leaves. These latter are the most nutritious part of the plant, and if thoy 
become \ery dry are likely to fall olf the stem during the operations of hay- 
making. The great object to be achieved therefore is to regulate the drying as 
far as })ossible so that the leaves and stems dry simultaneously. The principle 
underlying tin? ])rocedure necessary for this is founded upon the fact that the 
leaves until they are so dry that they cease to function will transpire quite a lot 
of water and which they will draw from the sappy stems. The methods to be 
ado])ted should therefore* aim to keep the leaves limp as long as possible, as whilst 
in this condition they will be* drawing sap away from the .stems very effectively. 
In practice the hay is made as far as possible in the* windrows or in heaps or 
'Wks.^’ 

Lucerne* inay be cut at any liiue for green feed, and it may be accepted as an 
axiom that it is better at all times to cut early than late. Some farmers com- 
mence to cut the crop for hay shortly after the first flowers have appeared, others 
when the lower leaves begin to change colour. In some instances this latter may 
happen and the leaves begin to drop and the stems harden befoi'e the blooms appear. 
Unless the weather is very unsuitable for haymaking the mowing should not be 
delayed or loss may occur in three ways; in the first place the later cut or morc^' 
mature material is less digestible. After flowering the food constituents are trans- 
ferred to the upper portions of the plant, the stems harden and become less digest- 
ible than when younger; further some of the leaves Avither and drop off and this 
results in loss in weight. Deferred! cutting lead.s to poorer growth in the succeed- 
ing crop and may also result in a lessened number of cuttings during the season 
because of the greater time which the respective, cuttings occupy the land. 
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The followinjy table showing some results obtained at the Utah Experiment 
Station in a feeding test indicates the loss of nutriment following upon delay in 
cutting. 

Stage of growth and beef lbs. produced per ton of hay- 
When 1-10 in bloom — 706 lbs. 

When in full bloom — 562 lbs. ^ 

When 1-2 of blooms have fallen — 490 lbs. 

At the Kansas Experiment Station results obtained and the decline in the pro- 
tein content consequent upon later cutting are as follow : — 

Stage of growth and protein content — 

When 1-10 in bloom — 18.5 per cent, protein. 

When 1-2 in bloom — 17.2 per cent, protein. 

When in full bloom — 14.4 per cent, protein. 

The first cutting for hay is r(‘ady early in spring, and except in the wheat 
areas, this crop will he difiiciilt to make into hay on account of its sappy nature 
and the lack of much sun heat at this time. If this cutting can be used for feeding 
to stock in its green state it is advisable to use it in this way, or failing this, to 
eonserve it as silage. The second and succeeding crops are much more easily con- 
^ert(•d into hay. In New South Wales when a crop of seed is required the third 
crop is usually utilised for this pur]>ose, as the flowering at this ]>eriod is usually 
more uniform tlian at oth(‘rs. 

Lucerne is usually mown with a scythe, inow’ing machine, and on occasions with 
a reaper and binder; it should be cut as close to the ground as is possible without 
injuring the blade, so as to get the maximum amount of material and to force the 
new growth from the erown instead of from the joints of the old stems. The usual 
practice is to start when fine bright weather is expeetcnl and as early in the morning 
as IS possible, but not until any dew which may liaAC been deposited has evapor- 
ated. It IS vof desiralile that the cut material be allowed to remain in the swathe 
too long, e->peeially if the Aveather be hot, fm* extreiiK- heat causes ra})id drying of 
the leaves, and these are likely to fall off dmang the subsequent operations. If it is 
allowed to ri'inain just long (mough to wilt during bright fine Avarm AA^ather, this 
Avill take only a few hours, Avhereas Avith cool moist conditions it may take as many 
days. After lieing wilted the material should he raked at once into Avindrows. If 
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thQ day is a bright sunny one and the mower has been started in the morning, the 
rake can be started at mid-day, and should catch the mower before night. The 
next morning the material in the windrows can be placed into heaps or “cocks,” 
and if the weather remains favourable it is probable that the lucerne will be lit to 
stack the following morning. 

Sometimes during hot weather the curing is completed entirely in the Avindrows, 
which should be made loose so as to admit the air freely, but in cool damp weather 
it will be advisable to place the material in “cocks” and allow the curing to finish 
in them. When dry enough or “cured,” the hay is ready to be carted for stacking 
or baling. This is determined by an examination of the stalks, which need not be 
dry and brittle, but tough, though without any sap being noticeable Avhen the stems 
are twisted tightly. 

Just before carting, the “cocks” are sometimes turned over to expose the 
bottom hay for an hour or fo to the sun, so as to dry otf any hay that may be 
slightly damp owing to its proximity to the ground. Sometimes in very hot weather 
the hay becomes too brittle as the day advances, and there is a danger of losing 
the leaves, and the carting has to be confined to the mornings. 

The time occupied from mowing to carting will vary with the season and 
according to the weather prevailing during the operations. T^sually it is under 
three days, but may be as short as 24 hours. An extreme ciise was known by 

Dr. Sutton and is that of Mr. I*. Reynolds, “Hobartville,” Richmond, who on one 

occasion stacked his hay in the shed 10 hours after cutting. 

Lucerne hay does not shed th<* laiii well, and when stacked in the open should 
be thatched or protected in some other way from rain. It is best stored in sheds, 

and should not be stacked on the ground or on a raised straddle of earth; it| 

requires a foundation or straddle* of poles to admit air to the bottom of the stack. 
If stacked on the ground some is sure to spoil. 

Grazing, 

It is generally rec*ognised that considerable damage can lie done to a lucerne 
stand by indiscriminate grazing, eoiisecjuently every care must be taken. W. J. 
Spafford, Deputy Director of Agriculture of the Department of Agriculture, South 
Australia, in an article on “Lucerne Growing In South Australia,” stated:— 

“Grazing the lucerne tends to shorten the life of the stand, because it iN 
thinned out much quicker than if stock are newer let on it, and if great care is 
not shown this killing of the plants will he brought about very ra]>idly. 

“To get the best out of the crop without injuring it : — 

(1) The cro]) should he well established bei’ore stock of any kind are 

grazed on it. 

(2) The animals should he moved to another Held, before they damage 

the stand. 

(3) After resting the Held, the jjlants should be allowed to make growth 

about a foot high before stock are again put on it. 

(4) If possible*, the crop should be fed down raj»idly, and the stock 

moved on: this can only be done if the stand is divided into small 

fields.” 

Care should bo taken when grazing stock on lucerne that they are not let 
in Mfhen it is wet, either by rain or dew, or when they are very hungry. Hoven 
is likely to be caused by feeding this succulent feed to hungry stock. The danger 
is greatly increased wh<*n the plants are wet, AVheri cattle are being introduced 
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to this crop after a spell away from it, it is much bcitter that they be well fed 
first so that they will not be able to consume great quantities, or, if this is not 
possible, to turn them on for thirty minutes and take them off, lelting them on 
again for a similar period a few hours later. They soon become accustomed to 
the crop, and will be able to remain in the crop without danger. However, it 
must be said that grayling, whatever its advantages, materially lessens the life of 
a stand. 

GeneruL 

Lucerne has many virtiK^s. These have been summarised in most pietures(iue 
language by Geo. L. Clothier, of whom it is stated by Coburn in Ihe ^^Book of 
Alfalfa’’ that lie has studied his subject closely in the fit‘ld, in the feed lot and 
the laboratory. His summing uj) is as follows. — 

‘^The cultivation and feeding of alfalfa mark the high(*st development of our 
modern agriculture. Alfalfa is one of nature’s choicest gifts to man. It is the 
preserver and the conserver of the homestead. It is peculiarly adapted to a coun- 
try with a republican government, for it smiles alike on the rich and the poor. It 
does not fail from old age. It loves the sunshine, converting the sunbeams into 
gold coin in the ]) 0 (*kets of the thrifty husbandman. It is the greatest mortgage 
lifter yet discovered. 

“The alfalfa plant furnishes the protein to construct and rejuiir the brains 
of state>men. It builds up the muscles and bones of the war-hoVM*, and gives 
his rider .vlnew« of iron. Alfalfa makes the hens cackh* and the turkeys gobble. 
It induces the pigs to squeal and grunt ’v\ith satisfaction. It causes the contented 
cow to gi\e ])ailsfull of creamy milk, and the Shorthorn and whitefaeed steers to 
bawl for the iVed rack. Alfalfa softens the disposition of the colt and hardens 
In'* hones and mus(d(‘s. It fattens lambs as no other feed, and promotes a wool 
clip that is a veritable golden fleece. It compels skim-milk cahes to make gains 
of two ])ounds jx'r day. It helps the farmer to ]»roduce pork at a cent and half 
a ])ouik1 and beef .at two cents. 

“Alfafa transforms the upland farm from a sometime waste of gullu'd elay 
hanks into an undulating meadow fecund with plant food. It drills for water, 
working IKio days in the year without any recoin] xuise from man. The labour it 
l>erforius in penetrating the subsoil is enormous. No other agrieultural iilant 
leaves the* soil in siieh good ]ihysicat condition as alfalfa. It j>ros])ects beneath 
the surface of the earth and brings her hidden treasure to the light of day. It 
takes the earth, air, moisture* and sunshine*, and transmutes them into neuirishing 
feed stuffs and into tints of green and puiqiU*, and into lu^edar and swee*t ])e*rfumes, 
alluring flu* Inisy bees to visits of reH'ipro<*it\, wlie*re*on the*v caress the alfalfa 
blossoms, which, in their turn, pour out seeretions eif lU'ctar fit feir Jupiter to sip. 
It forms a partnership with the niie'ro-orgaiiisms e>f the earth by wliiedi it is en- 
abled to enrich the soil upon whieh it f(*eds. It brings gold into the farmer’s 
purse by processes more mysterious than the alchemy of old. The farmer with a 
fifty-acre meadow of alfalfa will have steady, enjoyable employment from June to 
October, for as soon as he has finished gathering the hay at one (uid of the field 
it will be again ready for the mower at the other. .The homes surrounded by 
fields of alfalfa have an aesthetic advantage unknown to those where the plant 
is not grown. The alfalfa meadow is clothwl with purple and green, and exhales 
fragrant balmy odours throughout the growing season to he wafted by the breezes 
into the adjacent farmhouses.” 
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Convenience in Pig Farming. 

M. CuLLiTY, Agricultural Adviser. 

The following notes are put forward with the hop^ that farmers will consider 
means of reducing the labour required in their pig feeding and management to a 
minimum. Haphazard methods in this avenue of farming freciuently cause fanners 
to lose interest and to design their system of farming so that pig raising is reduced 
to the smallest possible scale. 

The drudgery, wdiich is usually associated with pig feeding is unnecessary, 
and a little intelligent planning will reduce the time required, make the work more 
pleasant and allow the pigs to live in a condition more conducive to healthy growth 
and economical fattening. 

Position of Pi<)yery relative to the source of the basal food. 

The first consideration that should have the farmer’s attention is the reiati\'e 
position of the feeding troughs and the feeding base, that is the separator on a 
dairy farm and the grain supj)ly on a wheat farm. In thej dairying districts it is 
frequently the case in undulating country that the piggeiy is situated on higher 
land than the milking shed. This certainly has an advantage in that the pigs are 
on high gi‘ound and thendore drainagt* is adequate during the wdnter months. But 
undue labour is caused when the milking shed is on a lower level, as all the skim 
milk has to be carried uphill. This unnecessary labour causes the farmer to avoid 
this side of farming if at all jiossible, or at least to that point where pigs are 
kept solely as a means of iising up the surplus skim milk. The pig is then rt^gavded 
S)lely as a means of ridding th<‘ farm of that surplus rather tlnui a very economical 
means of converting it into revenue. 

Ill selecting a site for the pig runs, therefore, it is. advisa]>le to do so with 
a view to avoid unnecessary lalmur. When the piggery is on a lower level than 
the separator room there does not appear to be any reason why the milk should 
not be allowed to gravitate to a tank at the pens per medium of an open fluming 
or pipeline. friticLsm may be made against these methods with reference to.tlie 
possible corrosive action of the milk on the metal of the pipes and also to thc» 
difficulty of keeping them clean. Pipelines arc in use on a number of farms, and 
appear to ht? giving satisfaction. Farmers report little difficulty in kccjiing these 
lines clean. The usual method is to flush them with cold water after the skim-milk 
has gone through and at regular intervals to follow’ this wntli hot caustic, soda,. 
This of (’ourse should then be rinsed from the pipes, preferably using boiling 
water. It appears to be unnecessary to give a caution against allowing the soda 
to reach the feeding tank. The piovi.sion of a tap at the low’er end of the pipe is 
iLseful in allowing the pipe to he filled and allowed to soak. Where machine milking 
is being carried out, and the milk cannot he gravitated the use of a small pump 
will force the milk to the pens. This pump could be driven during sej)aratioii and 
the added cost for this work would be infinitesimal, while the saving in time and 
labour w’oiild be incalculable. 

Ill the case of a wheat fanner a similar saving would be eff(*cted if a supply 
of crushed grain were kept in a feed house as close to the feeding point as possible*. 
This supply would need replenishing at intervals only. 

Convenience in feeding may be achieved in those areas where grain is the 
principal part of the ration by utilising the self tWdei. The pigs help them- 
selves when hungry and periodic inspection only is necessary to ensure that ample 
food is available, (See J. of D.A., W.A., VoL XITI., No. 4. Pigs — Breeding and 
Management.) 




Layout of farrowing pfn«i, the detail of the race and plan of the portable shelter. 
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Position of troughs and the method of feeding. 

Having the food at the pig^?ol*y the next consideration is how to get it into 
the troughs with the minimum of labour and annoyance and in the cleanest possible 
manner. A common practice is to have one or two feeding troughs in a sty. The 
feeder climbs over the fence with a bucket of milk and wages war on the hungry 
pigs until he can reach the trough and deposit the feed therein. ' This practice 
results in considerable splashing of milk, fouling of the maii^s boots and clothing, 
fraying of his temper and an undue physical strain. 

In order to ensure the greatest possible degree of cleanliness there can be no 
doubt that no matter what the design of the piggeiy, the feeding trough should 
be on a concrete base. 

For convenience the trough should be near the fence to facilitate feeding 
without creating the necessity for the feeder to enter the sty. This can be effected 



Fir 2 

A coiicrctr fti^cling ra e with troughs projCftniR from thp stifs (Photo Miss 1). XotMi ) 


by having the trough at right angles to the line of fence projecting sutliciently 
through to enable the milk to be poured in. (See Figs. 1 and 2.) The milk then 
flow.s along the trough inside the fence. A disadvantage of this melhod is that it 
usually causes a struggle amongst the pigs for th<‘ ])osition ni'arest the fence, 
when the rapid drinker will obtain more milk. 

When the trough is placed along the fence line a swinging hurdle (Fig. 3.) 
may be used to shut the pigs away from the trough until the feed is placed therein. 
The hurdle is then returned to its normal position and the pigs allowed to feed. 
This method is useful when feeding either liquid or dry feeds. Another method 
entails the provision of a metal chute via which the milk can be imured from the 
outside of the fence. 

The possibility of eliminating the carriage of milk from the holding tank at 
the sties to the troughs by installing a readily dissembled pii)elinc with cocks over 
the troughs is being considered by a few farmers. 
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Whatever system of feeding is adopted, strong advocacy is made of those 
methods which do not require the feeder to enter the sty. Apart from fho circum- 
stances mentioned earlier, it is almost certain that the flesh of those ])igs nearing 
marketing weights will be blemished through the scramble for the bucket and by 
the man forcing his way through them to the trough. 



FiS — Plan (if fpiding trough «?Powing the swinging hiirdU 
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Sufficient trough room must be allowed to hold all the food to be given, and it 
is also necessary that sufficient room, be available for all the pigs to feed at once. 
As a guide it may be suggested that at least one foot length of trough be allowed 
for each pig. Slats at this distance apart are frequently used to prevent burly 
animals from forcing weaker ones away. They also have the effect of preventing 
pigs from getting into and lying in the trough. 

Grouping of pigs according to weight. 

There are several disadvantages in running too many pigs together. For con- 
venience and at the same time to enable feeding to be carried out according to 
the stage of growth of the pig, a number of pens and paddocks should be pro- 
vided. This enables the farmer to segregate his pigs into relatively small groups 
according 1o their weights. Where this is not done certain of the stronger pigs 
will consume more than their proportion of the feed to the detriment of the 
weaker.* Having the additional accommodation ensures that .struggling and fight- 
ing among the pigs will be reduced to the smallest possible extent, and gives each 
pig a reasonable chance of growing under calm conditions. 

Creep feeding of litters. 

In the ease of sows and litters, it is the exception rather than the rule to feed 
the litter separately from the mother. After about three weeks the young pigs 
are willing to forage a little for themselves and attempt to feed at the mothers 
trough. The amount they can consumt* in competition wiOi her is small, and they 
incur the additional risk of injury through being nosed out of the way. The pro- 
vision of a creep is one of the sures‘ methods of rearing a weaner which will be m 
economical fattener later. The opei’ation of the Manuwatu-Ororu Pig Recording 
Club in New Zealand demonstrated that creep feeding was responsible for the 
production of the strongest pigs and these carried their rapidity of growth into 
their later development. McMeekan and Hammond have since demonstrated thal 
it is advisable to feed the pig during the early months so tliat it will make its 
most ra])id growth. For bacon jiigs they suggest that approximately the first two- 
thirds of the feeding period should be full fed and that it is then most i»roiitsible 
to reduce the rate of feeding so that the animal will develop to bacon weights 
without laying on undue fat.' 

Cleanliness. 

The condition in which the piggeiy is kept has a >'erv decided effect on the 
farmer’s reaction to the iob of pig farming. The degree of cleanliness is fre- 
quently bound up with the design of the premises. If this design or layout is 
good and tin* fioors and pens at least can be kept clean of the mess that is fre- 
quently seen, the fariiie]* will not react so quickly to a fall in price, by quitting 
his breeding animals and letting this sideline lapse. Should the conditions be the 
reverse, a fall in ])rice is often a heaven-sent excuse to reduce the scope of the 
operations. 

Farrowing Pens. 

In Fig. 1 is shown a suggested layout for six fairowing ])ens “which may also 
be used as fattening pens Larger feeding pens and paddocks also can be pro- 
vided. A race system has been designed to facilitate the handling of animals to 
and from the jmddocks to the pens or loading ramp. 

* A simple creep is di-«crib(d in the article on Pigs, Breeding and Management by G. K. 
Baron-Hay, J. P.A., W.A. Vol. XIII, No. 4, and its position in the pen Is indicated in IMg. I. 

t It is during this early period that the pigs make their bone and muscle and the continua- 
tion of this full feeding as they approach maturity will only lead to surplus fat. 
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Pasture, 

Pas^ture is strongly advocated as a means of providing part of the ration, 
the necessary vitamins which can be obtained most cheaply from green material, 
and also serves as the opportunity of giving the animals exercise. But the means 
of providing this pasture is often thought to be simply the provision of a small 
paddock in which there is very soon no pasture. The writer can see no objection 
to allowing the pigs to run over the dairy pasture as long as precautions are 
taken to prevent any tendency of the pigs to harm the pasture by rooting. In 
some close settled localities this is not possible owing to the tendency of pigs 
to roam, unless pig-proof boundary fences arc present. Nose rings are most 
commonly used for the purpose of preventing rooting, and are quite effective 
while they remain. But owing to these breaking away, replacement is often neces- 
sary. Snout clipping is permanent and removes any tendency of the animal to 
root, as portion of the cartilaginous matter in the snout is removed and the animal 
is no longer callable of forcing the .snout into the ground. 



hnprovrd Herksliire pigs <»n Kikuyu gra^s paslure. Good inrsb fpiicos arc noticeable. 

t Photo J) No(*n ) 

Where the use of the dairy pastures is not coinenient. th(» small i)a(ldo(*k 
system is recommended. The number of paddocks that will be required will de- 
pend on the number of pigs that one plans to feed. These paddot'ks will tend 
to get bare, so provision must be made for restiny* or cu]ti\aling them ]K*riodically. 
For this reason it is advisable to have a number of ])addocks which, because they 
are small, should preferably be long and narrow. Tliis has the double advantage 
^of easy cultivation and the possibility of using temporary cross fences to segre- 
'^^ate the pigs on to set ])ortions. These paddocks should be connected to the fat- 
\Wing pens and loading ramp by a laneway. 


^ Til Fig. 5 is a layout of paddocks which is adaptable to most conditions other 
tfiM on very hilly country. This system allows cultivation and rotational graz- 
ing^ so giving the maximum of food material, and tending at the same time to 
keep the animals in health by giving them ample exercise. 


A diagram of a movable shelter for use in such paddocks is given in Fig. 1. 
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PJaii of paddo k system. 

(With acknowkdgmoiUh to the Queensland Agricultural Journal, March, 1934.) 
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Each piggery should be equipped with a small drai’tiiif? yard and li>udin*? 

ramp. This will permit the loading of pigs with the maximum of ea>(*. 11 will 

he noted that a drafting yard is included in tlie design in Fii;. 1. 

In handling the marketable jngs through this yard, very gr<‘at car(‘ should 
l)e exercised so” that the flesh is not bruised. 'PIk* use of sti('ks for prodding, 
kicking, and the use of dogs, should all be deci-ividy discountenam'cd, as each U 

the cause of blemishes which cannot be remo\e(l. In manhandlin': any pi'4’, it is 

suggested that tlie sarm* care be u^ed. Ere(|uently one s“es a pig being dragged 
along b]s om* hind leg. This can onl\ result in the straining ol sohh' muscle wdth 
consecpienl loss. 


Some Soil Types Associated with Manganese Deficiency 
of Cereals in Western Australia. 

Bi/ 

L J. H. Teaklk and A. S. Wild. 

Introduction. 

Since the recognition by Came (1927) of 'Mlrcy Speck’' disease or ‘‘White 
Wilt” of wheat and oats, a condition associated with deficiency of available man- 
ganese in the soil, observations have shown this disorder to be of common occur- 
rence, but affecting only limited areas, throughout the wetter portions of the 
wheat belt south of the main East-West railway line. As desciibed hy Wild 
(1934) the symptoms generally occur in small patches usually a f(*w square yards 
in area, but seldom more than a few acres in extent, in crops of wheat or oats 
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grown on high level soils. The disease is most commonly associated with soil 
types which, in the virgin state, carried mallet (Eucalyptus astringens), Manna 
gum (Acacia microhotrya) , morrel (Eucalyptus longkornis) and mallees 
(Eucalyptus spp.). These soils exhibit characteristic features; they are very rich 
in ferruginous gravel (laterite), especially in the subsurface layers; the surface 
sandy l«yei* is of a loose, ashy, or powdery structure; they are slightly acidic in 
reaction and of low inherent fertility^ 

On tlic‘se soils wheat and oats show the characteristic manganese deficiency 
symptoms. As described by Carne (1927), the symptoms first appear in June or 
July as stunted yellowish or whitish patches in the crop. Examination of the 
individual plants shows that w^hile the first and second leaves are generally nor- 
mal, later leaves characteristically show a sjiotting somewhere about the centre. 
These spots are generally light coloured with a pinkish tinge, but later develop 
grey centres. Usually the« spot.^ spread until they cross the leaf, forming an 
irregular, dead, grey band, while both ends of the leaves are still green. Collapse 
occurs at the dead area and the upper part of the leaf hangs down, giving the 
plant a drooping appearance. Sub«e(juently, the balance of the leaf turns yellow 
and then greyish white as it dies. In addition, the rooting system appears to be 
defective as the plants are very easily pulled from the soil. If plants survive 
the wintei* they frequently recovei* wdth the vranner weather of August and Sep- 
tember but ill cases of acute deficiency the bulk of the plants usually die and the 
affected area carries only scatten'd survivors. 

Adams (1937) has described the incidence of manganese deficiency of wheat 
and oats in the Northam district on ferruginous, gravelly soils which originally 
carried a woodland of wandoo (Eucalyptus redunca var. data) ami observes 
that ti(‘ld peas and subterranean eloviu* are less susceptible to the disease. Stewart 
and Teakle (1939) noted iminviveinent in growth of wdieat on patches of ferru- 
ginous, gravelly soil at Wagin wheie manganese sulphate was ap])lied witli sui’ev- 
phoxsphate. Similar symptoms are commonly observed in patches in oat crops 
in the wetter South-Western districts. 

However, Teakle, Thomas and Hoare (1933) have shown that the wheat belt 
and South-Western soils generally show no response to manganese dres-.ing*, so 
that acute manganese deficiency appears to be restricted to certain soil types of 
relatively limited extent. 


Soil Survey of a Farm affected by acute Manganese Deficiency. 
a. Cropping History. 

In the course of advisory work by one of us (A.S.W.) in the wheat districts 
east of Wagin, a visit was paid early in 1938 to a property which had been 
cleared and cropped over a period of about 25 years and on ’which there had 
been many partial or complete ciop failures. Field tests involving the use of 
manganese sulphate and conducted over a period ofv two years proved the value 
of this amendment ; satisfactory crops could be produced on the affected soil types 
when manganese sulphate, at the rate of about 14 lbs. per acre, was applied mixed 
with the superphosphate. Figure 1 shows the effect in 1939 of withholding man- 
ganese on the growth of wheat on manganese deficient soil types on this farm. 
In this instance the soil type concerned is the Tinkurrin gravelly sand which is 
described below. Without manganese, the wheat germinated normally and grew 
satisfactorily for a few weeks. As the season progressed, however, the plants 
began to look drooping and unthrifty, exhibiting the usual symptoms of man- 
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ganese deficiency and, in the course of time, a large proportion died. Scattered 
plants produced heads but grain formation was typically scanty. Where man- 
ganese had been applied the crop grew normally and produced a satisfactory 
yield of grain for the soil type involved — about 15 bushels of wheat per acre. 
Observations in 1938 indicated that the application of sulphate of ammonia would 
prevent the development of symptoms of ‘‘Grey Speck’’ disease in wheat on the 
same soil type on this property. It had previously l)een shown by Came (1927) 
that sulphate of ammonia is beneficial under these conditions, but it is not con- 
sidered that the effect of this treatment indicates that the disease is not due to a 
deficiency of available manganese. 



Fit/nre 1 — Photo takou on September 14th, 1939. of a strip showing the failure of 
wheat to make satisfactory growth where niangamse sulphate had not bei n used on ilie 
Tinkurrin gravelly sand. As the seaKon advanced the bulk of the surMving wheat 
plants died on the strip without mangancbc. 


As this farm involves huch an area of manganese deficient country, it was 
thought that it afforded an opportunity for examination of the relationship be- 
tween the manganese' deficient soil type^ and other soils of the area. (Conse- 
quently, a soil survey was made in January, 1940, and it is the purpose of this 
paper to record the observations made. 


b. The Soils and Parent Materials. 

The farm examined covers 1,000 acres of undulating country ranging from 
high level mallee and scrub plain types to normal salmon gum and morrel soils 
along the creeks. A clearer understanding of the relationships of the soils can 
be obtained if the area is regarded as portion of an eroded plateau. The plateau 
is capped by an horizon of sand and laterite (ferruginous gravels and quartz 
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g:ravels coated with ferruginous materials) but where erosion has occurred in the 
course of the dissection of the plateau, this capping has been removed, or broken 
up and redistributed. Where removal has been complete the country rock of 
granite or gneiss is exposed. The upper portion of the country rock exposed 
by the removal of the laterite capping appears to be a highly kaoliuised horizon 
of weathering. This is often characterised by a considerable amount of quartz 
grit. 

Where the gravelly and sandy materials remain, the soils art* poor in fertility 
and usually carry either a scrub or inallee type of vegetation. These soils may 
be sandy or gravelly and certain types exhibit acute manganese deficiency of 
cereals. The Tinkurrin gravelly sand is a good example of one of the<t* types. 

Where the gravelly materials have been removed the soils generally range in 
colour from light grey to grey brown and exhibit the tyjiieal features of (he grey 
and brown solonised soils of the so-called ^‘mallee^^ zone (Teakle 1038). 

Mineralogical examination kindly carried out by Ur. Dorothy Carrtdl of the 
University of Western Australia, indicates that each soil series is derived from 
slightly different types of gneiss. The presence of hornblende in Type lA sug- 
gests that it is derived from a hornblende gneiss. The Kukerin sandy loam and 
Tinkurrin gravelly sand types appear to have been derived from gneisses which 
( ontain very little hornblende. In all typos the clay minei*als of ithe subsoils 
appear to be of the kaolinite group. The heavy mineral assemblage is indicated 
by the following data showing the approximate proportion* of tin* chief eon- 
stituents and the relative abundance of other minerals of (he heavy residue. 


Sample No 

Series 

3090 

lA 

»ii] 

Kukerin 

3069 

Tinkurrin 

3082 

Tinkurrin 

Ilmry ihiunal — 





magnetic* 

(iO-70% 

25-50% 

25-.50«,» 

25-50% 

ilinenitc 

111 ) to 25% 

U]) to 25% 

up to 25% 

iqi to 25^)o 

zircon 

up to 25% 

up to 2.5% 

up to 253(\ 

up to 2.5 ‘’{j 

leucoxene 

plentiful 

plentiful 

plentiful 

plentiful 

amphibole 

plentiful 1 

srar<*e 

scarce i 

seam* 

rutile 1 

Hcareo i 

fair 

fair 

searee 

tourmalin ‘ 1 

1 s ‘aree 

ftil 1 

sea rt'C 

1 scare *(* 

garnet ... ... ... 

fair 

scarei* 

w it 

! fair 

spliene 

tul 

fair j 

fail’ 

fair 

corundum 

ml 

‘ Nil 

scarce* 

, n il 

(‘pidote ... 

' fair 

\ j 

nil 

scarei* 

momizito 

scarce 

nit 

nil 

N ll 

sillimanitc 

scarce 

i 

1 

hvuTve 

ml 


* The percentages indicate the range obser\ed for the one sample in difleront fields 
under the microscope. 


In the course of the soil surN ey seven groups of soils were ]*(‘cognised on the 
basis of soil profile features. These groups have been subdivided into a number 
of soil types which will be described below. Figure 2 shows tlie distribution of 
the main soil groups on the farm sun’^eyed. 

Group 1 — 245 acres. 

Salmon gum (Eucalyptus salmonophloia) , morrel, York gum (Eucalyptus 
foecunda var. loxophleha) and mallee vegetation associations on soils typical of 
the inallee zone and largely confined to the lower portions of the area where the 
parent material appears to be hornblende gneiss. 
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KEY TO SOIL CROUPS 


Croup 1. Croup 2. Croup 4. ^C^roup B. Group C 



•3086 — Loroktion of site sampled 


Vitmrv 2. — SkoU'h map bhowing the occurren<e of the main boil groups recognised in the 
course of the soil survty. The < ross hatched area represents Group 2 which is generally dctlcient 
in uvailab’e Inanga 1 H^e. 


Type lA. 

The typkal features of the profile of this type are given in Table 1. 

At the site sampled the vegetation included salmon gum, centipede bmh 
(Templetonia sulcata), forest daisy {OUaria Muelleri), needle bush (Daviesia 
aphylla), Acacia erinacea, broom bush {Mel^Jeuca imcinata), Danthonia, Grevillea 
and Eestiomceae. 
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Table 1. 

PROPERTIES OP A SOIL REPRESENTING TYPE lA. 


This Mte represents virgin conditions. 


Serial 

No. 

Depth. 

Gravel.* 

pH4 

Salt 

(NaCl). 

Description. 


inches. 

% 


% 


3090 

(1—3 

2-6 

.5-9 

•03 

brownish grey loamy sand. 

.3091 

3—10 

Nil 

7-9 

•07 

cementy layer to yellow brown sandy 
clay. 

3092 

10—18 

12-7t 

8-6 

•16 

yellow brown sandy clay with calcareous 
nodules. 


* Per cent, of the fine earth plus gravel. t Largely calcareous nodular material. 
}‘pH of 1 : 5 soil : water suspension by quinhydrone method. 


Type IB. 

This soil is similar to type lA but the profile shows 6-12 inches of sand on the 
surface and a subsoil slightly lighter in texture. Lime accumulation occurs at 
greater depths. 

Type 1C. 

Brown to greyish brown gravelly sandy soil with a brown sandy clay subsoil. 
The surface sand is less than six inches d(»ei>. Patches of red brown gnaAelly soils 
may occur in this type. 

Type ID. 

Type ID is similar to type 10 but has a siu’face of 6-12 inches of gravelly 
sand. 

From the cropping jjoinl of view the soils of Group 1 have been the main 
producers of wheat and oats since the land on this farm was first \vork(*(l in 1913. 


Croup 2 — 251 acres. 

Soils of the up)>er sandy and gravelly horizon which sliow niorv* or l(\ss acute 
manganese deficiency. 

The surface soil in these ty]K*> is sand, usually more or less grnv(*lly, and is 
typically of an ashy, or ])ow’dery structure iinmedately below the surface. The 
subsurface generally consists of loose* gravelly matter mixed with loo*<e sand, and 
the subsoil is a sandy clay. While the surface sandy and gravelly layers are 
typically slightly acid in r(‘action, the subsoil, where clay accumulation is noticed, 
i.s generally alkaline. In some instances small amounts of calcium carbonate* occur 
in the subsoil. The occurrence of calcium carbonate in the subsoils of typical soils 
on lateritic material is very unusual. In this case it is po.s.sible that it may be duo 
to the thinness of the gi’avelly horizon and the nature of the parent materials. On 
the other hand, this soil type is knowm to carry malices in the virgin condition 
so that the calcium carbonate accumulation may be due to the effect of a malice 
vegetation association growing on these particular sites. The writers know of no 
instances of such calcium carbonate accumulation under heath association.^, but 
it is well recognised that soils carrying malice characteristically show accumulation 
of calcium carbonate in the subsoil. Unfortunately this farm had been cleared and 
cultivated for many years and evidence of the original vegetation on these sites 
was not obtainable. 
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This group has been divided into four types of which one, covering the largest 
area, and typical of manganese deficient areas in many other places, has been given 
a series name and is called the Tinkurrin gravelly sand. The other soil types of 
the group are similar generally, but exhibit differences sufiicient to warrant their 
recognition as separate soil types. 

The vegetation of this group in the virgin state includes malices {Eucalyptus 
aumosa and sjjp.), morrel, mallet {E, astringevs), manna gum, llaJcea spp., etc. 

The Tinkurrin* gravelly sand. 

Details of typical profiles of the Tinkurrin gravelly sand are given in 
Table 2 and need not be repeated in the text. It will be noticed that this type is 
charaeteristd by a very heavy concentration ot* ferruginous gravel and that the 
surface soils ai e slightly acidic in reaction. 

Tgi)(> 2A. 

The profile of this type consists of a light brown sharp, coarse sand with loose 
gravel, resting on a yellowish gritty sandy clay loam subsoil. In the virgin state 
the timbcj* consists of morrcd and manna gum. Tliis type is proKibly transitional 
between tl e Tinkurrin grav(*lly sand and Type lA or 115. 

Type 2C\ 

A brown soil type which is evidently ^ery deficient in available manganese. 
Th<‘ profile* consists of about 5 inches of grey brown powdery gravelly sand on a 
dark fawnish brown very gravelly sand to a depth of 12 inch(\s. Below this is a 
layer of brown to yellow^ brown sandy clay loam extending to 2 feet atid rest- 
ing upon a red and yt'llow mottVd clay with pockets of ferruginous gravel. Fur- 
ther d(*lails concerning this tyjjo are given in Table 2. 

Tahle 2. 

PHOPKHTIES OF HOTLH KEPHESEXTTXG (JKOI P 2. 

(Manganese deficient types under cultivation.) 


The gravels ronsist of ferniginous nodiiJea or quartz coated with ferruginoii.s material. 


Serin! 

No, 

[ Depth. 

Gravel.* 

pH. 

Salt 

(NaCl). 

D« ‘script ion. 

Tinkurrin fj 

irarellg sand 
inches. 

o/ 

/o 

1 

O' 

/o 


3(X58 

0—4 

22’ 2 

6-4 

Trace 

brownish grey ashy, powdery gravelly 
sand. 

30f)U 

4—18 

70-8 

6-3 

Trace 

greyish yellow very gravelly sand — very 
loose. 

3079 

18—36 

50-3 

6-5 

Trace 

yellow, yellow brown and reddish mottled 
very gravelly .sandy loam. 

3071 

36—42 

56*0 

6-7 

Trace 

similar hut a sandy clay loam. 

3081 

0—3 

140 

6-3 

Trace 

brownish grey gravelly, powdery sand. 

3082 

3—13 

51-5 

6-5 

Trac'e i 

1 

pale yellow* grey sharp, loose sand and 
loost' round gravel. 

3083 

13—20 

1U3 

8-2 

•01 

similar hut a sandy clay loam. 

3084t 

20—35 

10- 1 

8-4 

•02 

dark yellow* sandy clay loam. 

3085t 

3.>— 42 

12-5 

8-3 

•02 

yellow' and grey mottled samly clay, 
reddish at 40 inches. 


* Well defined soil types have been given series names as u lueanh of more definite char- 
acterisation ; these names have been taken from the districts in whi.h the typos are known to 
occur. 
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Table 2 — sontinved. 

PROPERTIES OF SOILS REPRESENTING GROUP 2— continued. 

{Mo iganese deficient types under cultivation,) 

Tlie gravels consist of ferruginous nodules of quartz coated with ferruginous material. 


Serial 

No. 

Depth. 

Gravel.* 

pH. 

Salt 

(NaCl). 

Description. 

Type 2C — 






3086 

0 — 5 

lo-7 

71 

Trace 

grey brown gravelly sand slightly powdery. 

3087 

5—13 

470 

7-3 

Trace 

brown to dark fawnish very gravelly sand. 

3088t 

13—23 

24*2 

8*3 

•02 

brown to ysllow brown gravelly sandy 
clay loam. 

3089t 

23—29 

20- 1 

8-2 

•02 

red and yellow gravelly clay. 

Type 2D—- 

3076 

(V-4 

22-4 

6*5 

Trace 

grey coarse gravelly sand. 

3077 

4—16 

67-8 

66 

Trace 

loose rounded gravel and whitish sharp 
sand. 

3078 

16—26 

64- 1 

70 

Trace 

grey yellow sandy loam and gravel. 

3079 

26—36 

34-9 

7-4 

•01 

yellow and grey mottled gravelly clay. 

3080 

36—42 

11-8 

7-3 

•02 

0 horizon of yellow grey and red gritty, 
talcy, clay. 


* Per cent, of the fine earth plus gravel. t ^iiwall amount of calcium carbonate present . 
Type 2D. 


Type 2D is another transitional type, rather gi*eyer in colour than the others 
of this group, and appears to l^e intermediate between the Tinkurrin gravelly sand 
and representatives of the Kukerin series described below. Details of the profile 
are given in Table 2 and show that the type resembles other members of this 
group in being extremely gravelly. It is possible that thi> type is also deficient 
in available manganese. 

The cropping history of the soils of Group 2 has been c-n<* of failure or 
paj’tial failure of cereals. Either under fallow or wet ploughed conditions, the 
results have been much the same. The crop has looked poor during the early part 
of the growing season and has progressively died off during subsequent months 
so that the returns have practically amounted to a compleii* failure. During the 
1939 season the Tinkurrin gravelly sand in one paddock wfis treated with a mix* 
ture of manganese sulphate and superphosphate as fertiliser, with the e\ee])tion 
of a strip which received superpliosi)hate only. The crop was a success, except 
on the stri}) without manganese, where it proved a complete failure as a large pro- 
portion of the plants died before reaching maturity. The appearance of the strip 
without manganese in early September is shown in Figun* I. Bv harvest time 
very little growth of wheat occurred on the affected strip. 

Grotip 3 — ^12 acres. 

Patches of very gravelly soils which have not been differentiated. 

Group 4 — 52 acres. 

Sandy surfaced soil types which carry a umdee vegetation association and 
belong to soils characteristic of the malice zone. The general profile features arc 
a surface of 6-12 inches of grey to grey brown coarse or gritty sand with a cementy 
subsoil of yellow brown to olive grey gritty sandy clay; red mottlings show with 
depth, especially where waterlogging occurs. Some types show feiTUginous gravel 
in the profile. Soil types of this group were not differentiated in the mapping. 

Group 5 — ^296 acres. 

A series of mallee soils, apparently derived from gneiss, and characterised 
by an abundance of cjuartz grit, especially at the surface, a light grey surface 
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coJour and calcium carbonate accumulation in a ecmcnty subsoil of highly alkaline 
reaction. When mixed with distilled water the clay of the subsoil is slow to dis- 
perse but yields a very stable milky white suspension. 

Two tyj)es within this series have been recognised (ii the lasis of the depth 
of the surface sand. 

The Kukerin sandy loam. 

The profile of this tyjK* consists of a few inches of grey gritty sand on a 
cejnenty, grey yellow to yellow brown gritty sandy clay. Calcareous rubble occurs 
in the subsoil. It is described as a sandy loam as the shallow sandy surface is 
buried and mixed with the subsoil clay in the course of cultivation. During the 
summer months areas of this type are characteristically cracked on the surface, 
duo to the contraction of the clay on drying out. In the virgin state this type 
can*ies a thick gio>vth of stunted malices (Kuailyptus eremophila and spp.), and 
appears to be related to the moort (Eucalyptus platypus) country fuHher south. 
Portions of this type show salt patches, and, where salt appears, further damage 
has been caused as a r(*.sult of the removal of the surface soil by wind action. 

Tabh* 3 gives details concerning representative profiles of the Kukerin sandy 
loam. 

The Kukerin sand. 

Th<‘ Kukerin ^and is similar to the Kukerin sandy loam hut is charactei ised 
by a deeper layer of sand on the surface. A typical piolile coiisi^-ts of 4-G inches 
of grey loamy >and on a cernenty subsoil of greyish yellow sandy clay; a certain 
amount of ferruginous gravel may be jnesent. Below a depth of about IS inches 
the clay is somewhat similar in nature but contains dense, hard, calcareous nodules. 
The proiMuties of a representative profile of the Kukerin snnd are given in Table 3. 


Table 3. 

PHOPKiri’lES OF S01I.S OF THK Kl -KERIN SERIES (GKOFP o)- 
{Hath sites are under c nit i rat ion). 


Serial 

No 

Dcptli. 

(Jr^a^ cl.* 

pH. 

Salt 

(Na(M). 

1 )es(n ptiun. 

Knlrnn sandy loam” 







inches. 

% 


O' 

o 


3107t 

2 

13-3 

0-7 

Trat'C 

brownish grey gritty sandy loam. 

3108 

2- 5 

15-9 

7 4 

•01 

broHii gritty clay loam. 

3100 

5-13 

22-7 

8-5 

•03 

brown gritty clay with feiTugiiions gra\cl 






at 11 inches. 

31 10 

13-17 

21-7 

8-8 

•04 

brown gritty calcareous elav. 

3111 

0-2 

7-3 

7*4 

•02 

brfiwnish grey gritty sandy loam. 

3112 

2—1.’) 

24 

8-8 

•03 

pale yellow grey gritty sandy clay. 

3113 

15-20 

17-2 

90 

•06 

})ale yellow givy gritty clay with calcareous 





i 

nodules. 

3114 

20- 25 

33-8 

90 

•08 I 

pale yellow gn‘y gritty ealcareous elay 






with dense ealcan*ous nodules. 

Kukerin sand — 





3072 

0—4 

20 

[ 6-4 

Trace 

grey loamy sand. 

3073 

4—9 

170 

7-5 

Trace 

givyish yellow cement y sandy clay with 






ferruginous gravel. 

3074 

9—18 

8'8 

8-3 

•01 

greyish yellow sandy clay with dense 






calcareous nodules. 

3075 

18—24 

349 

8*6 

01 

similar — niore ealcareous nodules. 


* Per cent, of the fine earth phis gravel. t The subsoil at this site is browner than 

normal and represents a variation within the tyi>e. 
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The soils of the Kukerin series usually produce fair returns of cereals but 
unless finishing* rains are up to the average the occurrence of dummy heads seriously 
reduces the crop yield. 


Group 6. — 126 acres. 

Apparently intermediate between Group 2 and Group 5 is a group of sandy 
and gravelly soil types which, in the virgin stiite, carry wandoo and related vege- 
tation associations. These do not appear to be calcareous in the subsoil although 
they arc apparently formed on the kaolinised horizon of the country rock. Three 
types have been recognised on the basis of profile characteristics. 

Tjfpe 6J. 

Type 6A is characterised by an accumulation of fenniginoiis gravel in the 
subsurface. The typical profile is ns follows: — 

0-6 inches, pale brownish grey sand with a little ferruginous gravel. 

6-18 inches, greyish yellow gravelly sand with gravel increasing with 
depth. 

Pelow 18 inches, light browm sandy clay. 

Tijpe 62?. 

A sandy t>pe in which the profile consists of up to 12 inches of grey gntty 
sand resting on a brownish yellow to yellow cementy sandy clay loam. A little 
feri’uginous gravel may occur in the profile. 

Type 6/>. 

Type on shows a deeper surface layer of sand and appears to be forming on 
an accumulation of sand washed from higher levels. The profile consists of more 
than 12 inches of grey to light grey gritty sand resting on a light greyish yellow 
sandy clay loam; red mottlings appear with depth. 

Crojis on soils of Group 0 are reported to be unthrifty; they do not stool 
Tvell and usually develop a disease resembling root rot, more especially in a wet 
season. Tt is apparent that this soil type is of a V€*ry low fertility status. 


Group 7. — 19 acres. 

Sandplain and related soils. 

The general profile of the sandplain and related soils on this farm consists 
of a greyish surface sand resting on a yellow sand with ferruginous gravel in 
the subsoil. These are of minor importance in this instance and are of rela- 
tively low fertility status. 

Summary and Conclusions, 

A description is given of the principal soil types of a farm in the wheatbelt 
east of Wagin. On this faini some 25 per cent, of the area is covered by soil 
types which exhibit acute manganese deficiency symptoms in wheat and oats. 

The principal soil type exhibiting manganese deficiency is named the Tin- 
kurrin gravelly sand. Characteristic features are the ashy, powdery nature of 
the surface and the accumulation of ferruginous and quartz gravel in the sub- 
surface layer. The subsoil is a yellowish brown sandy clay loam showing further 
clay accumulation with depth. 
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The soils exhibiting manganese deficiency are associated with the latei-ite 
horizon which consists of ferruginous gi*avel and quartz gravel coated with fer- 
ruginous material mixed with loose sand. This lie-i above the country rock which 
appears to consist of gneisses, the upper portions of whirh are more or less 
kaplinised. 

Two main groups of soils have been recognised where the country rock has 
been exposed. One of these has been described as the Kukeriii series, which is 
a light grey soil, rich in (juartz grit. The other group (f soils, described as 
Group 1, generally occupies the lower parts of the farm and appeals to be 
formed on a hornblende gneiss. These are the most productive soils of the farm 
with respect to production of cereal crops. Four other soil groups of minor im- 
portance are described in the text. 

The application of manganese sulphate at the rate of 14 lbs. per acre pre- 
vents the a))pearance of manganeses deficiency of wheat or oats on the soil types 
deficient in available manganese. The manganese sulphate i-, applied mixed with 
the superphosphate. 
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The Small Plague Grasshopper. 

(Atistroicetes crnciata, Sauasi.) 

WITH SOME NOTES ON EGG PARASITES OCCURRING IN WESTERN 

AUSTRALIA, 

by 

C, P. H. Jenkins, Government Entomologist. 

In earliiT publications of this Department this insect has been referred to as 
the Plague Locust, Chortoicetes terminifera (Newman 1924 and onwards), and 
the Plague Grasshopper, Austroiceieft junyi, (Jenkins 1937). 

At the Australian Grassho[^per Conference held in Melbourne in 1938, the 
popular names given to various grasshoppers were discussed, and in order to 
obtain unifoi-mity and avoid as much as possible further confusion, it was decided 
to use the name Small Plague Grasshopp(»r foi‘ the loosely gregarious Amtroicetes 
^ruciata infesting the dry areas of We*!tern Australia and South Australia, and 
the term Australian Plague I ocust for the more strongly gregarious and migra- 
tory spe(M(s Clioitoirf‘t'‘s tcrmhiifeta, often so tioublesome in the Eastern States. 

Roth species occur in Western Australia, hut, strangely enough, the Austra- 
lian Plague Locust does not swaim in this State, or if .^o, on very rare occasions. 

It has boon shown that A. jungiy Brancsik, is a synonym of A. rruciata, Sausa 
(Key 1038). 

Brct'ditttj JJnhits. 

The gras>hop])er lays its eggs in any kind of i-oil, so long as it is com- 

pact and fiec from dense cover. Sandy soil and heavily grassed ar(‘as are avoided, 
as is diuise forest and sciuih connti'.v, but sparsely timbered land or narrow limber 
belts with bare opim patches often afford good nesting sites. Roadsides,, railway 
embankments, reserves, commonaires and similar hard undisturbed localitits are 
favourite bi’eeding areas. 

The female bores into the ground by means of hard eliitinous valves situated 
at the end of the abdomen and a frothy substance is exuded as a lubricant during 
the operation and to form a lining to the ega pod. 

A largo number of males crowd around the female while she is laying and 
these clumps of yellow males arc quite easily i)icked out during the laying period. 
About 20 eggs are placed in each pod. They are yellowish white in colour, slightly 
crescent shaped and about 3/]()ths of an inch in length. Thii mouth of the egg pod 
is capped with soil cemented together by the frothy secretion exuded by the female 
and this cap is bodily lifted when the young hoppers emerge. The pod measures 
a little under •'^1 in. in length. 

Larval Stage 

When it first issues from the egg the young hopper is clothed in a tiglit fitting 
white sheath and the lan^a is known as the vermiform lava becaiuse it can only 
progress by means of worm-like wrigfgles. Almost immediately after hatching, the 
vermiform larva undergoes what is known as the intermediate moult and the little 
white casts can often be seen close by the holes from which the hoppers have 
emerged. The hopper is now said to be in its first larval instar and resembles the 
adult, save for the fact that it is very small and lacks wings. At first it is light in 
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colour^ but very soon changes to a brown of varying intensity. Five larval instars 
are passed through, the insects eluinging from one to the other by means* of an 
ecdysis or moult, until the final winged stage is reached. 

Period of Emergence and Duration of Life, 

The laying period varies according to seasonal conditions, but may extend 
from September to Novenib<‘r. Only one generation occurs per annum and the 
progeny from the spring laying do not emerge until about the following July. 

The pre-winged stage occupies approximately eight weeks, so that hopi)ers 
issuing at the end of July will be mature by the end of September, and as adults, 
they may live another six weeks. 

Hatching may extend over a pcu’iod of several weeks, the weather conditions 
having an important influence upon the rate of emergence. Due to this fact 
hoppers in various stages of development may be present in on(‘ area. 

The grasshoppers display gregarious tendencies throughout life, clustering 
together, especially when dull or windy weather conditions are prevailing. Tii the 
later instars this gre^garious tendency becomes more pronounced, and just before 
maturity the hoppers may be seen moving in hands or armies as if with a definilo 
purpose in view. 


NATUBAL ENEMIES. 

Egg Parasites. 

Bomhiflid Fig. 

Two egg parasites have so far been recorded from Wcfttern Australia, hut by 
far the most common noted is a s])ocies of Rombylid Fly (('riftomorpha 
cutellarifi ) . 

The laiwue of this fly are creamy coloured grubs, ta}>ering at each end and 
when undisturbed they adopt a characteristic curled-up attitude with the h«*ad 
almost touching the taih Each segment is clearly marked off from its neighbour 
by a yellowish, line. 

At this stage the larvae are apjiarently iimibh' to movt' about and are found 
eitlier (‘iiseoneed in a grasshopper egg pod or eiirled U]> in the soil near same. 

This insect has been collected in most of the gra.s?>hop]ier infested areas, but 
the larvae wer(‘ fiivt discovered and foi’^mrded to this Department by Messrs. 
Hutchinson and Herbert from egg beds at Nungarin. Material from this locality 
later reaehed the Council for Scientific and Industrial Research and was desi-ribed 
by Mary Fuller (1938). 

The larval life is a long one, for grubs eodeeted by the author in May Ciud 
July when kept in the laboratory under room temperature emerged in Deeombor 
and January rcs}io<dively, after a pupal ])eriod of about three weeks. The lar\ac 
were <piite without food over that period during whieh they lay half buried in ^and 
and were slightly moistened with water from time to time. 

Adult. 

The adult female (Roberts 1920) i.s about the size of the common house fly, 
but has a more globular shaped body. The head and thorax are dark in colour, 
and the abdomen yellowish, bearing a number of short, erect hairs. 

Wasp Parasite. 

For several years a careful search has been made foi* signs of a wasp parasite 
such as attacks the eggs of grasshoppers in the Eastern States and South Australia, 
but not until last year were any signs of such a wasp obtain<‘d. 
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Grasshopper eggs- collected at Bind! Bindi in November 1939 and at North 
Westonia in May, 1940, produced a number of small wasps, kindly identified by 
Mr. A. P. Dodd as Scelw chortoicetes, Thk* species has Wm recorded from the 
Small Plague Grasshopper elsewhere in Australia, but the present record is, as far 
as I am aware, the first for this State. The fact that it has not been found earlier, 
however, shows that it is not numerous and so, unfortunately, is not likely to play 
any significant part in the control of the j^est. 

General Description^, 

The adult female \vasp is a tiny, shiny black insect, approximately S lfiths 
of an inch in length. The lejis are redd’sh brown, the antennae 12 segmented, 
and the fore-wings slightly clouded. 

Egg Laying and Emergence. 

The eggs of the Australian Plague Locust, Ghortoicetes ierminifera, in Eastern 
Australia are attacked by a wasp, S. fiilgidus, closely resembling the local parasite, 
and it may be piesumed that the method of attack is very similar. 

^‘During egg laying, adult luua^ites are to be seen running about amongst the 
laying grasshoppers. 

“Sometimes the ])arasites crawl beneath the thorax of the laying grasshojiper 
and there await the coinplc^tion of ovi position, w’hen the parasite immediately makes 
its way down to the grassho])] eggs. 

‘^f earth has fallen into the tunnel, the wasp uses all six legs to dig down 
until ]t reaches the dried seei'etion abov(‘ the (\gg pod. 

“The adult wasp makes an oldening in one end of the c*gg and forces its 
way up to th(‘ surt'ace of the soil, emerging through a small irregular hole in 
the soil. Where parasites are abundant, the surface of the giiouiul may be 
marked by millions of the^e minute emeigence holes Avhich are in marked con- 
trast to the large circular holes through which the yourg liop])ers emerge frcmi 
the soil.” (Noble, 19IJ8.) 


Effect of Parasites. 

As far as this State is eoiuerued, neither of the egg parasites mentioned 
can he regarded as of very great economic importance. The heaviest infestation 
of egg pods with Bomhylid larvae would not exceed 15 per cent, while the wasjA 
parasite is as yet of nothing more than academ e inteiest. 

CONTROL MEASURES. 

Preventive Methods. 

Timber in its natural state presents quite an effective barrier against grass- 
hopper infestation and Avho’esale clearing, and ring- barking for this reason 
should be deprecated, not to inentum its effect upon the bird population and soil 
erosion. Every effort should be made to cultivate bare hard soil to render it 
unsuitable for egg laying. Known (gg beds should bo breken up as finely as 
possible to a depth of at least 2Va inches, thus fracturing the egg tubes and 
exposing the eggs to the elements and A’arious natural enemies. 

Cultural Methods. 

The efficacy of ploughing and allied cultural methods as a means of grass- 
hopper control has been viewed Avith suspicion by many authorities, but follow- 
ing the severe grasshopper plagues experienced in 1036, it Avas realised that 
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drastic methods would have to be adopted to stem the advance of the pest; and. 
ik comprehensive scheme was undertaken by the Westeni Australian Govern- 
ment. Since 1937 many thousands of acres have been broken up by mouldboard 
and disc ploughs, as well as by fixed tyne cultivators* Ample evidenco of the 
effect of this work upon the resultant hopper population has been gained by 
•comparing the progeny arising from cultivated and jion-cultivated fields and by 
estimating damage done to crops adjoining broken and iion-broken country^ 
Where in a few cases the work has been done badly and clods and bard patches 
have been left, a number of hoppers have survived, but this only strengthened 
the contention that where the work is properly done effective control can be 
expected. Even after the grasshoppers have commenced hatching, mouldboard 
and disc ploughs and sundercuts have been used to advantage, as they turned 
over the soil and buried most of the hoppers, as well as the food supply of any 
which might have survived. 

In the few cases brought to notice where cultivstion was said to have been 
useless as a means of control, investigation showed that the work had been 
done late in the season when the hoppers were emerging, and with fixed tyne 
cultivators. These machines do not turn the land over but merely break it up, 
.and so although for pulverising the surface and destroying egg-beds they are 
very effective, they are less useful at a later stage when it is necessary to bury 
the young hoppers and also the weeds jwhich will supply th^e insects with the 
necessary energy to move from the fallc^wed ground. 

The ability of young hoppers to live without food is remarkable, and under 
laboratory conditions they were found to survive for 10 days without nourish- 
ment, but upon moist blotting pa tier. After four days, however, they showed 
little activity, and it is unlikely that ex|>osi»d to held conditions they would live 
more than a ^veek or he able to travel far. Bearing this in mind, therefore, the 
importance of clean fallow, and where possible the advisability ot‘ working 
round and round a paddock so as to confine the hopi)ers to the centre, will be 
.apparent. 



Typlral graHBboppar country, north-easter n wheatbolt. 


[C.F.H.J.] 



238 


JOURNAL OF AGBICULTUBE, W.A. 


[JuiTE, 1940, 


BAITING AND SPRAYING. 

Non-poisonous Sprays, 

As a contact spray, Burford’d household carboHc soap and Sunlight soap 
were found to be very effective against hoppers up to the third laval stage. Bur- 
ford^s soap was used a.t the rate of 2% ozs. to Iftie gallon, and Sunlight soap at 
2 ozs. to the gallon. Either should be mixed with hot water and applied while hot. 
The best time for spraying is early in the morning when the hoppers are sluggish. 
Poison Spray, 

Arsenite of Soda, 1 lb. 

Molasses, 4 lbs, 

Water, 14 gallmis. 

This spray kills both by contact, due to the absorption of arsenio through the 
body integument of the insect, and also by the ingestion of sprayed foliage. It is 
particularly effective against young hoppers where green herbage is plentiful as 
is often the case early in the season. 

Poison Bait, 

Bran, 25 lbs. 

Arsenite of H.oda, I lb. (80 per cent, arsenious oxide). 

Molasses, 6 lbs. 

Water, 2J gallons. 

The above amount is sufficient to treat one acre. The arsenite of soda should 
be dissolved in* water, likewise the molasses; the two should then be thoroughly 
mixed into the bran with sufficient additional water to make a moist crumbling 
mash. The amount of water required to bring this about may vary with different 
samples of bran but it is essential that the mixture is not allowed to become too 
wet, otherwise it will become lumpy and correct distribution will be impossible. 
It is best to thoroughly mix the ingredients and gradually add the w'ater, rather 
than x>our in the estimated quantity all at once, as an even mixture is difficult to 
obtain if the latter procedure is followed. Unless a broadcaster such as is des- 



Bait'Spreader attached to truck. 

The ehaiu drive to the backwheel has been removed*. 


EC.F.H.J.1 
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spreader showing revolving plate and veins for throwing bait. 

rc F H J ] 

crihed below is to he used the bait is besi laid bv hand, the mixture being thrown 
into the wind with a flick of the wrist so as to ensure that it will fall in fine 
particles. Baiting should bo dom* in the early morning before the Jioppcrs have 
commenced feeding. 

During the 193(1 caiuiiaign in the Narenibeen Hoad Hoard area, it was demon^ 
strated that the iioison bait could be efIVctively distributed per in(*dium of su])er- 
spreaders. Two of these machines were brought into use on the jiroperty of Mr. 
W. N. Hedges. They were mounted on motor lorries and dnven by a cog chain 
connected to the back wheel of thv motor. The distribution of the bait by this 
moans assured that it was scattered in the necessary tint* particles, lumps being 
impossible. Mr. Hedges also devised a means of nieehanically mixing the baiting 
ingredients. 

This consisted of a circular drum or tank, which* rotated about an axle fitted 
v^rith a number of fixed arms or agitators. The tank was rotated by a belt attached 
1^ a small motor. By the use of these methods, much manual labour and mam- 
l^andling of the baiting material is eliminated. In subsequent campaigns broad- 
casters have been used in almost all districts with great suc(*ess and have proved 
themselves the most effective means of baiting large areas of country. 


Power driven bait-inlxer. 


[W.N H.] 


Danger to Stoch\ 

Lumpy bait h a constant menace to stock just as long as the lumps remain. 
If the bait is laid carefully there is little or no danger to stock, but as a precaution 
it is ad^’isable to remove stock from poisoned paddocks for a fortnight or three 
weeks. Expeiiments conducted by the New South Wales Department of Agri- 
culture’ have shown that where the spray is used, no danger to stock is incurred 
even if tlu’v are allowed immediate access to treated herbage. 

Miring Precautions* 

When mixing arsenical solutions, care should be taken to keq> the hands as 
free from the sub.stance as possible, otherwise sores may result. Smearing the 
hands with grease of any kind before commencing oj^erations will greatly minimise 
this danger. All receptacles should be carefully washed after having been used for 
mixing ])urposes. 
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M. T. Padbury Trophy Wheat Yields Competition. 

I. Thomas, Superintendent of Wheat Farming. 

This competition, which was for a period of 10 years, commencing with 
the 1930-31 season, was made possible by a generous donation by Mr. M. T. 
Padbury, a pioneer farmer in the Moora district. The trophy consists of a hand- 
some jarrah shield having a raised oval centre carrying all the silver ornamen- 
tation and ittcduding the inscription ‘^The M. T. Padbury Trophy for tlie Great- 
est Yield of Wheat per inch of Rainfall during Growing Season.” 

Under the conditions of the competition, the trophy is to be awarded to ttje 
competitor who obtained the greatest mean average acre yield per inch of grow- 
ing period rainfall, computed from the results of the tive seasons in which the 
competitor obtained his highest acre yield per inch' of growing period rainfall. 
During the period of the competition, each annual winner, besides having his 
name engraved on the shield, was pre^ented with a rejdica of the trophy. 

The conditions under which the competition was conducted were as follow: — 

1. The competition will comineiw^e with the 1930-31 harvest and continue 
for a period of 10 years. At the end of that jx^riod the tiophy Ayill be awarded 
to the competitor who has taken part in the (i)m.|x^tition for at least tive years, 
and who obtains the gr(‘alest mean average, acre yield per inch of rainfall during 
the conventional growing period. The mean average yield will be computed from 
the results of the five seasons in which the competitor produced the highest acre 
(field per inch of rainfall during the gix)wing period. In the event of a tie the 
competition will continue between the leadiiJg competitors until aii advantage is 
gaine<l by one of them. 

2. The conventional growing period lor any year will he that decided upon 
and announced by the Royal Agricultural Society. For the first year and until 
further notice it has been decided that it will be from May Isl to October 31st, 
inclusive. 

3. Until the end of the competition the tro])hy will he in the custody of 
The Royal Agricultural Society, and will be d splayed at any agricultural ex- 
hibition held by that society. 

4. Each year the competitor who obtains the best average acre yield per 
inch of rainfall during the conventional growing period will he awarded a replica 
of the trophy. His name will also he inscribed upon a 4mall slrield afiixed to 
the trophy. 

5. The rainfall upon which the award will he made will be determined by 
the Commonwealth Meteorologist from the district records, and his decision in 
this matter will be final. 

6. The comipetition will he limited to those farmers who harvest at least 
200 acres of wheat for grain. Where a competitor is financially interested in 
the crops grown on one or more faims, he ^Nill he required to supply details 
regarding the production and marketing of the crops on same, and though 
usually the award will he made upon the results from the fann nominated by 
the competitor, yet The Royal Agricultural Society nifty require that the crops 
on these farms he inoluded in the competing area. 

7. The average yield will be ascertained from the total area — including 
self-sown crops — ^harvested for grain, and determined from the actual amount of 
w'heat sold as shown by the delivery dockets, plus the amount retained for seed, 
for home use or for any other purpose. 
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8. The method of judging will be as follows: — At a convenient time the 
area harvested for grain will be measured and the quantity of wheat on hand 
ascertained. On or before January 31»t, the farmer will be required to furnish 
the judge w'ith a sworn declaration as to the quantity of wheat sold from the 
competing holding or holdings, and the amount retained for seed and other pur- 
poses; the statement regarding the amount sold to be supi>orted by agents’ 
dockets. The judge, after satisfying himself as to the correctness of this state- 
ment, will compute the average yield per acre per inch of rainfall during the 
growing period from the information received. 

9. The judge will be appointed by the Under-Secretary for Agriculture, 
and his decision will be final. 

10. Nominations for this competition will be received by the Royal Agri- 
cultural Society up to the 31st October each year. 

The winner of the 1939-40 competition was Mr. P. Strange, of Yarding, with 
an average of 2 bushels 0 lb. per inch of rainfall from an area of 304 acres. 
Mr. N. A. Scadding, of Kiilin, filled second place with 2 bushels 1 lb. over 545 
acres, and was followed by Mr. E. W. Prowse, of Uoodlakine, with 1 bushel 
47 lb. over 492 acres. 

As a result of the more favourable rainfall during the season, despite the 
dry September, the actual average yieb^s per acre for the seven competitors 
was higher than for the yyreeeding year, being 21 bushels 42 lbs. per acre com- 
pared with 17 bushels 19 lbs. y>er acre in 1938, but the average yield per inch 
of rainfall during the growing period wa«s lower, being 1 bushel 44 lbs. as com- 
pared to 2 bushels 18 lbs. the previous year. 

The detailed results for the 1939-40 st^ason arc given in the table belov’ : — 







Yield 




Painfall 





(’oinpetitoi 

Address. 

during 

j Area 

i _ 


Average per 



(i rowing 



Average 

Inch O rowing 



Period. 

1 Harvested 

1 ( } ross 

1 per Acre. 

Period Kaln> 




! 

1 

1 

fail. • 



Points 

1 a<Tes 

bus 11) 

bus. 11) 

bus. lb! 

Strange, P. 

Yarding 

1,113 

1 304 

7,115 4H 

23 24 

2 0 

Scadding, JV. A 

' Kulin 


54.5 

14,844 12 

27 14 

2 1 

Prowse, W. 

Doodlakine 

1,1(11 

402 

10,830 40 

22 1 

1 57 

Bremner A' Sons, .f K. 

(’orrigin 

1,327 

010 

21,085 54 

23 30 

1 47 

JNfottage, K,. B 

Tamniin 

1,320 

.504 

13,102 25 

22 3 

1 40 

Barr, D. F. 

Shack leton 

1,154 

575 

0,440 33 

1 To 25 

1 25 

Atkins, .T J.. 

1 

Miling 

1 (»05 

812 

1.5,055 47 

18 32 

1 14 


The finalising of the results for the 1939-40 season brings this competition 
to a conclusion, and the following table shows eachi annual winner, together 
with their location and average yields: — 


Year. 



Yield. 

(k)mpetltor. 

Address. 

1 

Average per Acre. 

Average r‘cr Inch 
Growing Periwi 
Uainfali 

1030 

WllUains, F. A. 

Mangowine 

1 hits. lb. 

1 27 5 

bus. lb. 

3 23 

1031 

Atkins, J. b. 

Joiierdlne 

19 27 

3 0 

1032 

Butcher, O J. 

Pithara 

1 31 12 

2 42 

1933 

Atkins, ,1. li. 

Jmierdlne 

1 22 47 

3 89 

1934 

Atkins J h- 

.louerdine 

1 18 40 

4 20 

1985 

Moore, Hon. T, 

Tndarra 

24 11 

4 6 

1986 

West. p. a 

Toonipup 

Shackleton 

28 52 

2 56 

1987 

Jone^, R. M. 

21 42 

3 10 

19^ 

1M9 

Moore, Hon. T. . . 

Tndarra 

23 54 

4 0 

Strange. P. 

Yarding . 

23 24 

2 6 
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During the 10 years of the Competition, there were 69 participants, but of 
these only 12 competed for the stipulated five or more years. 

In the table hereunder are set out the mean average results computed from 
those of the 6ve seasons in which the 12 finalists obtained their liighest acre 
yield per inch of growing period rainfall, together with the total number of 
years in which they competed. 


Fined Award and RetuUs for those Competitors compding for Five or more Years. 
Average Results for Bed Fire Years. 





Yield. 


C’oinpetitor. 

Address. 

Average 

Area 

Harvested. 

Average per 
Acre . 

Average per 
Inch Growing 
Peri d 
Uainfali. 

No. of 
Years Coni 
peting. 




Acres. 

bus. 

lb. 

bus. 

lb. 


Moore, Hon. T. 

Indarra 

255 2 

27 

37 

3 

26 

6 

Atkins, J. L. 

Jouerdine and Mlling 

474-5 

19 

54 

3 

1 

5 

Nottage, 11 Ji, 

White, II. H. 

Tamrnin 

354 5 

27 

4.'i 

2 

51 

5 

Gnowangerup 

274-4 

28 

30 

2 

30 

5 

Strange, P. 

Yarding 

34P-K 

2.3 

17 

2 

26 

6 

Manuel, C J. 

Mukinbudin 

4ie-i 

18 

7 

2 

26 

5 

Stewart, W. B. 

Gnowangerup 

235-0 

27 

42 

2 

22 

5 

Brenmer A Sons, J. K. 

Corrigin 

955-2 

20 

47 

2 

21 

10 

Scadding, N. A. 

ICuliii 

480-7 

25 

41 

2 

20 

7 

Oreugh Bros. 

Nuiigarin 

1,019-6 

17 

.’>3 

2 

19 

V 

Prowse, K. W. 

T>(K)dlakine 

549-6 

17 

53 

2 

13 

5 

Barr, T). F. 

Shackleton 

511-1 

17 

38 

1 

.’>6 

.'> 


Though the majority of these finalists were located in the more eastern wheat 
belt, they included entrants from the Great Southern and the Northern districts. 

Tn determining the ultimate winner, the mean was computed from the results 
of the live best seasons for each finalist by averaging the acre yields per inch of 
rainfall for those five seasons. 

The winner of the trophy was the Hon. T. Moore, M.L.C., of Tndarra, who 
obtained the very excellent average of 3 bushels 26 lb. per inch of rainfall, and 
was closely followed bj' Mr. J. L. Atkins, foraierly of Jouerdine, wdth 3 bushels 
1 lb. Mr. R. B. Nottage of Tammin was a close third with 2 bushels 51 lb. 

The \ erformance of all finalists was highly meritorious having special regard 
to the seasonal conditions during the period under review. It will also be noted 
from the above table that only on(' competitor, ^lessrs. J. R. Bremner & Sons of 
Corrigin participated every year. This competitor obtained the excellent mean 
average acre yield of 2 bushels 6 lb. per inch of rainfall and an actual average 
yield per acre of 20 bushels 56 lb. for the whole ten year peiiod from an average 
acreage of 942 acres. 

During the 10-year period of the competition, the average yield per acre of all 
69 competitors was 21 bushels 43 lb. The State’s average yield for the same period 
was 11 bushels 36 lb. 

With the close of this Competition a brief review of the farming and cultural 
practices generally adopted by the competitors is of interest. 

A summary of the cultural practices, etc,, of the finalists, from whom informa- 
tion was available, is given in the accompanying table : — 
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The farming methods adopted closely follow the results of the lessons to be 
learnt from the experiments conducted at the several Research Stations. The 
application of these varied according to the rainfall, but the following general 
principles apply to both the heavier and lighter rainfall areas: — 

(1) Plant the wheat crop on land which has been fallowed. 

(2) Carry out the initial operation of fallowing (ploughing) during the 
•early winter monjths to a depth of from 3-4 inches. 

(3) Cultivate the ploughed land to a full depth of ploughing, preferably with 
A tyne implement, during the spring months, to form a soil mulch and destroy 
weed growth. 

(4) Depasture sheep on the area to be fallowed, during fallowing and after 
being fallowed, to control weed growth. 

(5) Disturb the fallow as little as possible during the summer months, except 
when necessary to destroy weed growth and maintain the mulch. 

(6) Cultivate following upon rains in Autumn, prior to seeding; this cultiva- 
tion should not be deeper than is sufficient to efficiently destroy weed growth, other- 
wise the consolidation of the seed-bed will be interfered with. 

(7) Use clean graded seed wheat of suitable maturing and disease-resisting 
varieties. For tho prevention of the disease Ball Smut, the seed requires to be 
treated with Copper Carbonate or other suitable fungicide. 

(8) Plant at the correct dejith, namely l^/2-2 inches, on a well consolidated 
seedbed. 

(9) It is essential that the different maturing varieties be planted at the 
correct time in accordance with their seasonal maturity, i.e., the late maturing 
varieties early in the season, followed by the mid-season maturing varieties, and 
these followed by the early and very early maturing varieties. 

In tho lower rainfall areas seeding should be completed by the end of May, 
and in the more favoured rainfall areas not later than the first or second week in 
June. 

(10) The rate of seeding in the lower rainfall areas is approximately 45 lb. 
per acre, and the wetter districts up to 60 lb. per acre, together with a liberal 
application of superphosphate, up to 1 ewt. on the heavier soils, and from 120 lb. 
on the lighter and sandier types. 

(11) The crop rotation on the farm should be such that will enable the 
maximum number of stock to be carried, and which will improve and conserve the 
fertility of the soil and assist to control diseases such as flagsmut and take- all, 
and in this direction what is known as the modified three-year rotation is recom- 
mended — crop and fallow for a period of 6 years, followed by a period of pasture 
of 4-6 years. This rotation can be modified to include more pasture years, depend- 
ing upon the total area of the farm and the area under cereal crop. When plant- 
ing the crop, prior to the land being allowed to return to pasture, pasture seeds, 
preferably of leguminous species, should also be sown so as to provide improved 
pasture in subsequent years. 

(12) It cannot be over-emphasised that when carrying out the various cultural 
operations, they should be carried out at the right time, the job done thoroughly, 
and in the most efficient manner. To do this, the implements must, at all times,* 
be maintained in good order. 

A perusal of the results obtained by the competitors show that the yields 
obtained were highly meritorious, and many of the participants attribute their 
success in achieving such to closely adopting and carrying out these basic prin- 
ciples. 
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More Pigs in the North-Eastern Wheat Belt. 

W. M. Nunn, Agricultural Adviser, Kunuiioppin. 

For somo years the comparatively recently opened up North-Eastern wheat 
belt remained a purely wheat growing area. There was a natural trend, of course, 
toward mixed farming, but while satisfactory returns were being obtained from 
wheat growing, the development was slow and the tendency everywhere fwas to 
produce more and more wheat rather than to provide conveniences for the run- 
ning of more stock. 

With the recent run of dry seasons and of low prices, returns from wheat 
growing have been less satisfactory and the develoY)ment of (mixed farming 
methods has been considerably hastened. The progressive farmer is not con- 
tent to rely on returns from wheat alone. He is giving more and more time and 
attention to the building up and management of a flock of sheep, and in many 
instances to the establishment of a herd of pigs. 

There is no doubt that sheep are really essential to the successful manage- 
ment of the farm. They not only provide extra income from wool and lamb 
returns; they supf)leraent farm workings in the cropping programme and are 
fiecessai’y to every intelligent system of crop rotation. AVith the assistance 
given by the Agricultural Bank in recent years practically all farmers have 
made, or arc about to make, a start with sheep. 

Pigs also are profitable and those who have their wheat cropping and their 
sheep management nicely co-ordinated and who can provide the labour and con- 
veniences for the correct management of a herd of pigs, sdiould give careful 
thought to the possibilities offered by th« export bacon market. A\"e do not 
know what price to expect for the coming season’s wheat, but anticipations with 
regard to export bacon prices, however, are considerably brighter. The day is 
gone when local supplies affected prices and we have a steady demand for 
export bacon careas(*s at prices guaranteed by the Britij^h Governnient. Wheat 
is a satisfactory feed for pigs, if suitably supplemented, and it is far more 
profitably disposed of by turning it into luicon than by selling it as grain. 

Experiments canned out at Muresk Agricultural College in 1938 by H. J. 
Hughes and C. R. Dixon and published in the March, 1939, issue of this Journal 
(1), arrived at very interesting figures regarding the costs of feeding pigs on 
wheat with protein supplemented in several different forms. Using those figures 
as a basis of calculation the SupKjrintenden.t of Dairying has shown in recently 
delivered lectures that at the present guaranteed prices for export bacon, wheat 
should return 7/- gross per bushel to the grower who sells it as bacon. The net 
return would vary according to the charges made for labour, capital expendi- 
ture, rent and whether the pigs w^ere bought or bred on the farm. 

It is not intended here to set out proof as to the correctness of this figure based 
upon experimental results obtained in 1938. The prices of protein supplements 
have altered slightly since then and will alter again: the price guarantee for 
bacon may be altered when reconsidered in June, hut it is suggested that even 
if the price for bacon pigs were lowered by as much as twopence per pound, 
wheat would return something like 4/6 or 5/ per bushel gross if sold through 
the pig. 

There are perhaps more pitfalls in pig-breeding than in any other branch 
of mixed farming — ^particularly in those districts, for "which this article is in- 
tended, where conditions are not naturally suited to pigs and ^vihere the be-^ 
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ginner is surrounded by beginners. The farmer frequently buys pigs because 
he feels there is money in them. He has perhaps never seen a correctly laid 
out and managed pig farm and soon, as a result of impwpe^ sanitation, mis- 
management or poor feeding methods, his pigs are in unthrifty condition ; they 
are unprofitable, and his venture has become a failure. 

This article is intended firstly as an urge to wheat4)elt farmei’s to go in 
for pigs — they are profitable — and secondly as a warning to them that the job 
must be done properly if it is to be attended by success. Farmers are en* 
couraged to write to the Department of Agriculture for Leafiet No. 496 (2), 
which deals more fully with the breeding and management of pigs, but some im* 
portant factors are summarised below to assist beginners in steering clear of the 
many pitfalls open to them. 

Yardfi, 

It is essential that the pig be provided with clean, roomy and warm quar- 
ters. Avoid the old method of imprisoning the animals in poky sties which 
cannot be kept clean. Almost every ailment the pig is capable of contracting 
is aggravated by unclean conditions, and if any trouble of an infectious nature 
is introduced, it is under those conditions that its spread is mast devastating. 
Provide them with roomy yards on a well-drained site with warm draught-proof 
shelters for sleeping. 

Above all, see that the yards are ready before the pigs are obtained or 
you may never have time to go ahead with the construction. 

Type cl Pig, 

The Tam worth and the Improved Berkshire have consistently shown them- 
selves to be most suitable for wheat-belt conditions, but w,hate\er breed is used 
it is essential to select animals which conform to the bacon type required by 
the English market if export carcases are to be prodiiccii. The carcase required 
is the leaner tyi>e showing good length, light shoulder, well developed lengthy 
ham, light jowl and small head. Avoid the old fashioned, short, dumpy pig,, 
with its short, overfat ham, short side, heavy fat shouder and very fat jowl. 

Feeding, 

Wheat is, of course, the basis of the rat’on throughout the wheat belt, but 
it must be supidemented with some fonn of protein— a muscle and bone-forming 
material which is present in wheat but not in sufficient quantity, and with some 
form of calcium — the only essential mineral re<]uirement which is not supplied 
by wheat. Pigs fed on wheat alone very soon show evidence of ])rotein de- 
ficiency. Troubles at farrowing, small litters, litters born dead and stunted 
growth in survivors arc ills that can often be traced to j>rotein deficiency. Even 
if such extremes are avoided, the pig which is fed on wheat alone stands very 
little chance of producing a good bacon carcase because, with insufficient pro- 
tein, the growth of the body is handicapped; fat is laid on at the expense of 
lean meat and bone, and the short, fat type of carcase, which is not wanted by 
the market, is the result. 

Where skim milk is not available, meat-meal is the most economical protein 
supplement. To grow good bacon with wheat as the main foodstuff see that yoxt 
indnde about 12 per cent, of meat-meal in the weaner^s ration; decrease this to 
10 per cent, by the time the animal is about 50 lbs. live weight, and! after an- 
other month when the pig is aibout porker weight, gradually introduce a little 
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oaten chaff and increase this up to about 10 per cent. The effect of the chaff is 
to prevent fat being laid on too heavily in the later stages, and recent experi- 
ments and practical experience have shown that it greatly improves the quality 
of the carcase, 

Calcium can easily be supplied by adding 1-2 per cent, of bone-meal or 
jground limestone to the ration or by adding slaked lime to the drinking w’ater. 

The above rations are worked out on the assumption that little or no green 
feed is available. Pigs do best of all on grazing and if it could be provided 
most of the troubles now being met by beginners in the wheat ai*eas would be 
avoided. It is particularly desirable that some green feed or silage should be 
provided for sows with litters, as it greatly increases lactation and so the health 
and growth of the young pigs. 

Disease, 

No discussion which deals with pigs, however brielly, is complete without 
«onie mention of the jx)ssil)ilily of introducing disease to the herd. The p*g is 
susee])tible to so many ailnumts — swine jdague in particular is so common 
throughout these areas at i)resent — that the farmer should be very careful w’hen 
purchasing new stock. If he does not know fiom ])eTsonnl knowledge of the 
foriiu‘r owner's stock that his purchases are healthy, he should keej) them iso- 
lated until he is confident tliat they are not carrying disease which mighi spread 
to his other pigs. 

C onclusion . 

The most prohtable way ol marketing wheat undoi present conditions i?> to 
feed it to pigs and sell it as exi)ort bacon. The indications are that this state 
of affairs will continue — war or no war — tor some time to come. Certainly the 
wdieat fanner lacks certain advantages ])Ossessed by the dairy farmer with re- 
gard to iiastures and sup])lies of skim milk, but it has already been shown by 
men Avho are going into the job thoroughly that pigs can he satisfactorily and 
profitably run even without these advantages. Furthermoi(‘, the dairyman has 
to buy his grain feeds; the farmer gi’ows them and his concern is to sell to the 
best advantage. 

if attention is given to the above briefly mentioned considerations with re- 
gard to management and feeding, and it remembered that field officers of the 
Department of Agriculture are ready and eager to assist should trouble arise, no 
farmer should have any doubt as to the ultimate success of his venture in pigs. 
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WESTERN AUSTTRALIA-^DEPARTMENT OF AaRICULTUftK 


LIST OF BULLETINS AVAILABLE FOR DISTRIBUTION. 


No. 20 . — Tkt Pruning cf FruU Trent, J. F* Btoody. Price 28. 6d. 

No. 38. — lAneeed or Flax and Jia CfuUivaHan, Geo. L. SuttoA. 

No. 46.— Frvit Packing and Morheiing and Bxporiing cf Fruit. J. F. Moody ati i J. Ramage. 
Price 1 b. 6d. 

No. 67. — Vermin Destruction, A. Arnold. 

No. 60.— TAe FarmePe Clip, J. J. Mahood. 

No. 93. — The Home Tanning of Sheep and , other Skint, H. Salt. 

No. 101. — Cotton CuUivation. Q. L. I^tton. 

No. 113. — Picked Pieeet : ClattificaUon cf Clip, 

No. 121. — Mildew Septotia Leaf Spott and Similar Ditentet of Cerealt, W. M Carne. 

No. 122. — CodUn Mcih : Descriptive Account together with Notes on its Control, 1.. J. Newman. 
No 126. — The Busts of Cerealt. H. A. Pittman. 

No. 128. — Woolly Aphis Parasite, L. J. Newman. 

No. 136. — The Use of the Scythe, H. Oampbell. 

No. 143. — The Zamia Palm and Rickets in Cattle and The Kerosene Method or Bradicating the 
Palm, A. B. Adams and Q. K* Baron-Hay. 

No. 168. — Thom Apple, W. M. Came and C. A. Gardner. 

No. 169. — Bathurst Burr, W. M. Came and 0. A. Gardner. 

No. 170. — Paterson's Curse, C. A. Gardner. 

No. 173. — Braxy-lihe Disease of Sheep %n Western Australia. W. H. Bennotts. 

No. 181. — Bracing of Stock, A. Arnold. 

No. 192. — Root Ret of FruU Trees due to ArmiRaria MUlea, H. A. Pittman. 

No. 198. — Spotted Thistle. W. M. Came and 0. A. Gardner. 

No. 216. — King Island Meiilot. W. M. Came, C. A Gardner, and A. B. Adams. 

No. 217. — Army Worms, Cut Worms and Web Worms. L, J. Newman, 

No. 219. — Bitter PU in Apples. W. M. Came, 

No. 220. — Irrigation. A. R. C. Clifton. 

No. 222,-— Spring Beetle Inveetigcdion. L. J. Newman. 

No. 226. — Cape Tulip. W. M. Carne and C. A. Gardner. 

No. 228. — Root Rot and Foot Rot of Wheat, H. A. Pittman. 

No. 230. — Bone Chewing and Toxic Paralysis of Cattle. H. W. Bennetts. 

No. 231. — Grain Weevils. J, L. Newman. 

No. 263 — Drooping Flowered Clover. C. Dnnne and C. A. Gardner. 

No. 264. — Sorrel. W. M. Came, A. B. Adams, and C. A. Gardner. 

No, 266. — Climbing CuLworm or Tomato Moth, L. J. Newman. 

No. 260. — The Treatment of Bowling Greens, Tennis Courts and Lawns, G. N. Luae. 

No. 270. — Subterranean Clover Weevil. L. J. Newman. 

No. 271. — Seaweed as a Fertiliser, L. J. H. Teakle and L. J. Newman. 

No. 272. — Biological Control of the SUver-Bye, L. J. Newman. 

No. 274. — Nut Grass. — C. A. Gardner. 

No. 283. — The Eelworm-Gall or Root-Knot Disease. H. A. Pittman. 

No. 284. — The Common Blue Lupin. C. A. Gardner and H. G. Elliott. 

No. 285. — Potato Diseases in Western Australia — Irish or Late Blight. H. A. Pittman. 

No. 289. — The Unsound Economics of the F.A.Q, Standard for Selling Australian Wheat, Geo. 
L. Sutton. 

No. 290. — Wax Scale (Ceroplastes Ceriferus), Anderson. L. J. Newman, B. A, O'Connor, 
and H. G. Andrewartha. 

No. 291. — ''Early Blight" or "Leaf Spot" and the Macrosporium "Storage Disease" of 
Potatoes, H. A. Pittman. 

No. 292. — Cultivation of Onions. E. T. Morgan, 

No. 294. — Best Kept Farm Competition — Manjimup. M. CuUity, 

No. 302. — Hints on Bees and Their Management. H. WUloughby Lance. 

No. 306. — Black Spot or Scab of Apples and Pears. H. A. ftttman. 

No. 308. — Bee Hives, H, Willoughby Lance. 

No. 309. — The Pollination of Orchards. H. Willoughby Lance. 

No. 310. — The Wild Turnip. C, A. Gardner. 

No, 314. — Bordeaux Mixture. H. A. Pittman. 

No. 316. — Mexican Poppy. C. A. Gardner. 

No. Bananas. F. J. S. Wise. 

No. 319. — Cape Gooseberry, G. W. Wickens 

No. 320.— Suds and Their Weed Impurities. H. G. Elliott. 
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Ko. 321. — CooUnff of MUtk wnd Crum. Q. K. Baron-Hay. 

No. 823. — Nitrogen Fixing Bacteria for Leguminous Plants. H. A. Pittman* 

No. Wt.^AfpU OureuUo. H. O. Andrewartha. 

No. 327. — Wins^MaHng for Domestic Use. H. K. Johns 
No. 380.~-CAsiiM6al WeA KiUers. G. R. W. Meadly. 

No. 385.— The Export Lw^. Price Is. 

No. 337. — The PAncipai Insect Pests of Tobacco. L. J. Newman. 

No. 333. — The Cleansing of Dairy Utensils. G. K. Baron-Hay. 

No. 339. — The Appte Tree and Its Food. Geo. L. Sutton. 

No. 340. — Standardising the Apple Pack. A. Flintoff. 

No. 341. — Dentition of Sheep. H. MoCallam. 

No. 348. — The Apple CurcMo. H. G. Andrewartha. 

No. 850. — Some Points for Turkey Farmers. G. D. Shaw. ^ 

No. 353. — The Canary Crosses of Western Australia. 0. A. Gardner and G. K. Meadly. 

No. 355. — Better Dairying Competitions. G. K. Baron-Hay. 

No. 357. — The Pea Weem. L. J. Newman. 

No. 358. — Clover Springtail Lucerne Flea Investigation, L. J. Newman. 

No. 360. — Web-Worm. L. J. Newman. 

No. 362.— ZHiehe, G. D. Shaw. 

No. 363. — Apple Powdery Mildew. G. W. Wickens- 
No. 366. — Cheap Silage Conservation. G. K. Baron-Hay. 

No. 372. — Wheat — Is it a Suitable Food for Dairy Cows. L. C. Snook. 

No. 373 — The Blackberry or Bramble. C. A. Gardner. 

No. 374. — Points in Purchasing Seeds. G. R. W. Meadly. 

No. 375. — Barley Smuts and Their Control. H. A. Pittman. 

No. Zlb.—The Peanut— lU CnUivatim in W.A. F. J. S. Wise 

(Reprints from Journal of Agriculture, Jun), 1933.) 

No. 377. — Seeds and Seeding. G. R. W. Meadly. 

No. 378. — Butter Making on the Farm. G. K. Baron-Hay. 

No. 379. — Froet Injury to Wheat. H. A, Pittman. 

No. 380.— Control of Black Spot or Scab of Pears, Miss Joan Hearman. 

No. 381. — Insect Pests of Fruit Trees and Their Control. L. J. Newman and B. A. O’Connor. 
No. 384. — The Preparation of the Farmers Clip. H. MoCallum and W* McO. Johnson. 

(Reprints from Journal of Agriculture, September, 1933.) 

No. 386. — Cow Pens. G. K. Baron-Hay. 

No. 389. — The Cleanring of Milking Machines. M. Cullity. 

No. 390. — Toxic Paralysis or Botulism. 

(Reprints from Journal of Agriculture, December, 1933.) 

No. 393. — Pica and the Evolution of a Stock Lick. Geo. L. Sutton. 

No. 395. — Dairy Cattle Improvement Act, 1922, and Amendment Act, 1932. G. K. Baron-Hay. 
No. 396. — San Jose Scale. L. J. Newman. 

(Reprints from Journal of Agriculture, March, 1934.) 

No. 399. — A Blower Elevator Attachment to the Chajfcutter. Geo. L. Sutton. 

No. 401. — Virus Diseases of Plants. H. A. Pittman 
No. 402. — Some Studies in Chum Sanitation. M. Cullity. 

No. 403. — Foliage Baiting and Trapping for 'he Control of Fruit Fly. L. J. Newman. 

No. 404. — “ F.A.Q.'' Criticised, with a Suggested Alternative. Geo. L. Sutton. 

(Reprints from Journal of Agr'culture, June, 1934.) 

No. 406. — Passion Fruit. G. B. Barnett. 

No. 407. Nitrogen Supply of an Apple Orchard L. J. H. Teakle, G. W. Wickens, and 
J. Pericles. 

No. 408. — Sorghum, Sudan and Johnson Crass Poisoning. G. R. W. Meadly. 

No. 409. — Couch-grass Mite. L. J. Newman. 

No. 410. — Better Dairying Competition, G. K. Baron-Hay. 

No. 412. — Ftne Pruning. H. K. Johns. 

(Reprints from Joumid of Agriculture, September, 1934.) 

No. 417. — Determination of Age in the Horse. A. Shilkin. 

No. 418. — Euloma Packing Shed. H. Tarlton Phillips. 

No. 419. — Chart Showing Price of Butter Fat. 

No. 422. — Sodium Arsenite as a Weedicide. G. R. W. Meadly. 

No. 424. — Factors Influencing the Production of Clean Milk. M. Cullity. 

No. 426. — Some Important Fungal Diseases of drape Vines and Fruit Trees and Their Control, 
H. A. Pittman. 

No. 427.— Grade Herd Beeording, W.A„ 1934. G. K. Baron-Hay. 
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No. 436. — Denmark WaeHng Dieeaee. J. F. Fihner and B. J. Underwood. 

No. 438. — Vermin Poisoning. A. Arnold and G. Herbert. 

No. 4^. — A New Meikod for (he Propagation and DietribuHon on a Solid Medium cf the Okeeee 
Starter Organism Sfreptocoocue Cremorie. H. A. Pittman. 

(Reprints from the Journal of Agriculture, March, 1935.) 

No. 440. — Fumigation. — An Aid to Babbit extermination. A. Arnold. 

No. 441.— Skeleton Weed C. A. Gardner. 

No. 443. — Some Serious Plant Diseases in Western Australia which are brought about by Un» 
usually High Temperatures. H. A. Pittman. 

(Reprints from Journal of Agriculture, June, 1935.) 

No. 445. — Fungicidal and InsecUcidal Dusts for use in Market Gardens. H. A. Pittman and 
L. J. Newman. 

No. 446. — The Pineapple. G. B. Barnett. 

No. 447. — A New Noxious Weed — St. John's Wort. C. A. Gardner. 

No. 448. — General Points in Selecting a Pam. Hugh L. McCallum. 

No. 449. — The Better Dairying Competition. 1935. Q. K. Baron-Hay. 

No. 460. — Poultry Farming for the Beginner — Failures in Incubation. G. D. Shaw. 

(Reprints from Journal of Agriculture, September, 1935.) 

No. 451. — An Investigation of the Terrace Soils of the Gascoyne River at Carnarvon. L. J. H. 

Teakle and B. L. Southern. 

No. MXt.—The Bddlid MiU. C. F. H. Jenkins. 

No. 456. — Irrigation Head Ditches, R. C. Clifton. 

No. 457. — The Ploughing-in of Green Crops. B. T. Morgan. 

No. 458. — Hoist for Lifting Hay or Green Material. H. G. Elliott. 

No. 459. — Oats in the Whiatbelt. R. P. Roberts. 

(Reprints from the Journal of Agriculture, December 1935.) 

No. 461. — The Valuation of Ausir€Uian Wheat for Commercial Purposes. G. L. Sutton. 

No. 463. — Grade Herd Recording — Year ending Zlst May. 1935. G. K. Baron-Hay. 

No. 464. — The Selection of a Draught Stallion. C. R. Toop. 

(Reprints from Journal of Agriculture, March, 1936.) 

No. 465. — The Schopper Chondrometer and ihe Estimation of the Bushel Weight of Wheat 
Standard. Q. L. Sutton, L. J. H. Teakle and I. Thomas. 

No. 466. — The Value of Nitrogenous Fertilisers for Wheat in Western Australia. L. J. H. 
Teakle and L. W. Samuel. 

No. 467. — Black Spot or Scab of Apples. H. A. Jaques Pittman. 

(Reprints from Journal of Agriculture, June, 1936.) 

No. 468. — Diseases of Bees. H. Willoughby Lance. 

No. 469. — Wasting Disecue — Diagnosis, Prevention and Treatment. J. F. Fiimer and E. J. 
Underwood. 

No. 470. — Ducks— Indian Runner and Khaki Campbell. G. D. Shaw. 

No. 471. — Anthracnose and Mottle Leaf of Citrus in Western Australia, H. A. Pittman. 
No. 472. — Exanthema of Citrus. Japanese Plums and Apple Trees in Western Australia. H. A. 
Pittman. 

No. 473. — Better Dairying Competition. 1936. G. K. Baron-H^. 

No. 474. — Trees and Shrubs — Their Place in the Agricultural Districts. 0. A. Gardner. 

No. 476.— Grade Herd Recording — Calf Marking Scheme. G. K. Baron-Hay. 

(Reprints from Journal of .^priculture, September, 1936.) 

No. 479. — Grade Herd Recording in Western Australia, 1935-36. G. K. Baron-Hay and B. 
Williams. 

No. 480. — Silage, Ensilage and Silos. Geo. L. Sutton. 

No. 4Sl.— Common Ailments of Poultry and their Treatment. G. D. Shaw. 

.,No. 484. — Fruit Fly — Ceratatis Capitata. L, J. Newman and G. F. Jenkins. 

iil^^o, 486. — Downy Mildew (Blue Mould) of Tobacco and its Control by Means of Benscl and other 

'' Vclatile Hydrocarbons. H. A. Pittman. 

Appafatus for Application of Benzol. H. Kretohmar. 

No* 487. — Home-made Grab. H. G. Elliott. 

No. 488. — Mammitis or Mastitis in Dairy Cows. A. McK. Clark. 

No* 488A.— A Preparatioen of Wool for Market. Hugh McCallum* 
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No, 490. — How to Fud fow FowU, Q. D. Shaw. 

No. Birds of Western AttstroHa, C. F. H. Jenkins. 

No. 498. — Ca/nmlan Bees. H. Willoughby X4uioe. 

No. 494. — Red and Brawn Hard-pan Soils of the Acacia Semi-Desert Scrub of Western Aus- 
tralia. L. J. H. Teakle. 

No. 496. — Soils of the Bsperance Plain. L. J. H. Teakle cuid B. L. Southern. 

No. 496. — Pigs — Breeding and Management. G. K. Baron-Hay. 

(Reprints from Journal of Agriculture, March, 1937.) 

No. 499. — Pasture Development. Q. K. Baron-Hay and H. G. Elliott. 

No. 501. — Preventive and Combative Measures against Potato Moth {Pthorimaea opereuUUa). 
L. J. Newman and E. T. Morgan. 

No. 602. — Eggs — How to Forward them to Stpres and Market. G. D. Shaw. 

No. 606. — Hand Lever Boring Plant. A. R. C. Clifton. 

(Reprints from Journal of Agriculture, .lune, 1937.) 

No. 607. — Diseases of Farm Animals and Their Treatment. A. McK. Clark. 

No. 608.— pH Scale. 

No. 609. — TakeaU and Similar Diseases of Wheat and How to Control Them. H. A. Pittman. 
No. 610. — Notes on Lamb Marking. Hugh McCallum. 

No. 611. — Salt (Sodium Chloride) Content of Rainwater. L. J. H. Teakle. 

No. 612. — The Farm Horse — Hints on Feeding. A. McK. Clark. 

No. 613. — Refurnishing of Fruit Trees. V. Cahill. 

No. 616. — Tobacco Seed-bed Management. A. Sharp. 

No. 616.—“ Hope “ in Bread. L. W. Samuel. 

No. 617. — Avoid Ill-treating the Ijmh. N. Davenport. 

(Reprints from Journal of Agriculture, September, 1937.\ 

No. 618. — Export Bacon Class- ^Royal Agricultural Show, 1936. G. K. Baron-Hay. 

No. 619. — Western Australian F. A. Q. Wheat. L. W. Samuel and G. E. Dean. 

No. 620. — Peat Soils and Related Soils of Western Australia. L. J. H. Teakle and B. L. Southern. 
No. 621. — Fruit Industry in Western Australia. Geo. W. Wickens. 

No. 522. — Rhizoctonia and Common Scab Diseases of Potatoes. H. A. Pittman. 

No. 524. — “ C-u-hl-i-n-g “ Spells “ P-r-o^f-i-t.** G. D. Shaw. 

No. 525. — Saline Soils of Western Australia and Their Utilisation. L. J. H. Teakle. 

No. 526. — Invention oj the Stripper. Geo. L. Sutton. 

No. 528. — 7Vc« Balsam or Gascoyne Poison. G. R. W. Meadly. 

(Reprints from Journal of Agriculture, December, 1937.) 

No. 629. — Geese. G. D. Shaw. 

No. 630. — Peat Soils and Related Soils of Western Australta, 11. L. J. H. Teakle and B. L. 
Southern. 

No. 631. — Denmark Waging Disease. R. J. Harvey. 

No. 632. — Plague Grasshopper. 0. F. H. Jenkins. 

No. 633. — Soil Drift Reclamation by means of Lu^ns. G. L. Throsaell. 

No. 534. — Control of Toxic Paralysis (Botulism) in Sheep and CatUe. H. W. Bennetts and 
H. T. B. HalL 

No. 636. — Dairy Premises. Q, K. Baron-Hay. 

No. 636. — Bordeaux Mijiture for Home Gardens. H. A. J. Pittman. 

No. 637. — An Investigation into the Composition of Western Australian Wheatbelt Pastures 
and Stubbles. E. J. Underwood, F. L. Shier, and R. J. Harvey. 

(Reprints from Journal of Agriculture, March, 1938.) 

No. 638. — Irrigated Pasture Competition. A. R. C. Clifton. 

No. 539. — Care in Crutching. H. MoCallum. 

No. 640. — Foot Rot in Sheep. A. McK. Clark. 

No. 641. — Hatch Your Chickens at the Right Time. G. D. Shaw. 

No. 642. — The Papaw or Papaya. Q. B. Barnett. 

No. 643. — F,A.Q. Samples of Past Seasons. L. W. Samuel. 

No. 644.— TAs Inoeulation of Tangier Peas. W. P. Cass Smith. 

No. 645. — The Occurrence of Solonetz Structural Alkali Soils in Western Australia. 6. H. Bur- 
viU and L. J. H. Teakle. 

No. 646. — Pasture Development. G. K. Baron-Hay. 

No. 548. — Prepcmng for the Export Lamb Season. F. L. Shier. 

No. 54B.--Mydatid Cysts in Sheep. A. McK. Clark. 

No. 660. — Butter Fat Tables. 1/- per copy. 
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No. 561 .~Prepanni 7 SheepakinB for Mairhtt, Hugh MoOallnm. 

No. 652. — BaOmdl Blight of Boims, H. A. J. Hitman. 

No. 653. — Leaf Bust of Stone Fruits, H. A. J. Pittman. 

No. 554. — A CompaHson of the Wholemeal Fermentation Time Test anti Farinograph Test foi 
Flour Quality. L. W. Samuel. 

No. 655,-Sgg Laying Trials. G. D. Shaw. 

No. 557. — Crown Pack for Apples and Pears. A. Hintoff. 

No. 558. — The Movement of Soluble Salts in Soils under Light Rainfall Conditions, L. J. H. 
Teakle and Q. H. Bundll. 

No. 559. — Trials with Pasture and Fodder Species and Strains at Denmark Research Station, 
H. G. Elliott. 

No. 560. — Experiments with Tobacco Seed Bed Covers at Manjimup, 1937. A. Sharp. 

No. 561. — Tung Oil Tree, G. R. W. Meadly. 

(Reprints from Journal of Agrioulture, September, 1938.) 

No. 562. — Care and Feeding of Chickens, G. D. Shaw. 

No. 563. — Notice to Fruit Orowers. 

No. 564. — The Fruit Industry in Western Australia, G, W. Wiokens. 

No. 665.--Sbil Erosion — The Construction of Contour Banks, L. J. H. Teakle and N. Davenport. 
No. 566. — Bee Combe — Preparation and Manipulation, H. Willoughby Lanoe. 

(Reprints from Journal of Agriculture, December, 1938.) 

No. 568. — The Bracken Fern and its Eradication, M. Cullity. 

No. 569. — The Composition of Capeweed from Meckering arid Beverley, A. B. Beck and R. 
G. Lapsley. 

No. 570. — Soil Salinity in Western Australia. L. J. H. Teakle. 

No. 571. — Experiments in the Curing of Tobacco Leaf with the Assistance of Ethylene Oas. 
A. Sharp. 

No. 572. — The MouU and Feeding of the Yearling Hen. G. D. Shaw. 

No. 573. — Harvesting and Curing of Tobacco Leaf. A. Sharp. 

No. 574. — Western Australian Export Lambs^ 1937. A. J. Nichols, R. P. Roberts and Y. L. 
Shier. 

No. 575. — The Cost of Feeding Pure Bred Dairy Cows under the Australian Official Herd Re- 
cording Scheme, G. K. Baron-Hay and G. Slater. 

No. 576. — The Control of Bovine Mastitis, H. H. Kretchmar and E. F. Twaddle. 

No. 577. — Poultry Farming for the Beginner, G. D. Shaw. 

No. 578. — Irrigaled Pasture Competition, H. G. Elliott and A. R. C. Clifton. 

No. 579. — Lamb Mcrrkimg. Hugh McCallum. 

No. 580. — The Blowfly Menace. Hugh McCallum. 

No. 581. — An Investigalion of the Wastage in Export Lambs due to Delayed Slaughter. F. L. 
Shier. 

No. 582. — Pasture Development. H. G. Elliott. 

No. 583. — Pig Feeding Experiment, Muresk Agricultural College. H. J. Hughes and G. R, 
Dixon. 

No. 584. — The Influence of Methods of PUmtipg on the Effective Inoculation and Establishment 
of Subterranean Clover. W. P. Cass-Smith and H. A. J. Pittman. 

No. 585. — The Feeding of Poultry on Wheat and Other Grains, G. D. Shaw. 

No. 686, — Pure Cultures Obtainable from Plant Pathology Branch. 

No. 587. — Recent Experiments with “ Minor Elements in Western Australia. L. J. H. Teakle. 
No. 588. — Grading and Marketing of Tobacco Leaf. A. Sharp. 

(Reprints from Journal of Agriculture, June, 1939.) 

No. 589. — Sheep Rugging Experiment. I. Thomas and G. L. Throssell. 

No. 590. — First Early Subterranean Clover. H. G. Elliott and T. C, Dunne. 

No. 591. — Fhalaris tuberosa. H. G. Elliott. 

No, 592. — Tangier Pea, G. K. Baron-Hay and H. G. Elliott. 

No. 593. — General Management of Sheep, Hugh McCallum. 

No. 594. — The Preparation of the Seed Bed for Wheat Sowing under North-Eastern Wheat Belt 
Conditions. W. M. Nunn. 

No. 595. — Pasture Species Trials. H. G. Elliott. 

No. 696. — The Soils of the 3,500 Farms Scheme Area, Western Australia. L. J. H. Teakle. 
No. 597. — Tobacco Growing in Western Australia, A. Sharp. 

No. 698. — A Soil Survey of the Denmark Agricultural Research Station, Denmark, WeMem 
Australia. G. H. Burvill. 

No. 599. — Meadow Hay. H. G. Elliott. 
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(Reprinte from Journal of Agriculture, September, 19d9.) 

No. 900. — Elephant Oraae or Napier* e Fodder. H. G. Elliott. 

No. 601. — The Sowing of Pasture Seeds. Q. K. Baron-Hay and H. G. Elliott. 

No. 002. — The Small Seeded Horse or Tick Bean. H. G. Elliott. 

No. 603. — The Sheep Blow-fly Problem. C. F. H. Jenkins. 

No. 604. — Notes on Soil Erosion in the Northern Agricultural Areas. L. J. H. Teakle. 

No. 606. — The Value of Sheep Classing and Mating. Hugh I^Callum. 

No. 606. — The Fruit Industry in Western Australia. Geo. W. Wickens. 

No. 607. — PuUorum Disease of Chickens. L. W. Mahaffoy. 

No. 608. — Apple Tree Pruning with a Minimum of Injury to the Tree. Geo. W. Wickens. 

No. 609. — Tobacco Growing in We^m Australia. A. Sharp. 

No. 610. — The Oflicidl Pure Bred Dairy Cattle Production recording Scheme, 1938-39. (Con- 
ducted by Officers of the Dairy Department of Agriculture). 

No. 611. — Breeding Tables. 

No. 612. — We^m Australian Export Lambs^ 1938. F. L. Shier and R. P. Roberts. 

No. 613, — The Composition of Wheat and Oat Grain Grown in Western Australia. L. C. Snook » 

(Ri'priutH from Journal of Agricultun‘, December. 1939.) 

No. 614. — Producer Gas flrr AgricAiltural Purposes. E. E. Freeth. 

No. 616. — Sheep Dipping — Aw Essential for Healthy Flocks. Hugh McCalluni. 

No. 616. — Assoctalions for the Improventent of Dairy Herds in Western Australia. G. K. Baron- 
Hay and G. Slater. 

No. 617. — A Record of a New Noxious Weed, and a Warning to Farmers and Settlers — Rapistrum 
Weed. C. A. Gardner. 

No. 619. — Brown Spot, a Serious Disease of the Passion. Vine. W. P. CasH-Smith. 

No. 620. — Variety and Fertiliser Experiments with Tobacco at Manjiniup — Seasoii 1938-39. 
W. P. Ca«s-Smith and A. Sharp. 

No. 621. — The Baking Quality of WJteat Fertilised with “ Minor Elements ” m Western Aus- 
tralia. L. W. Samuel. 

No. 622. — Cleanliness in Dairy Routine. A. L. Hamilton. 


(ReprinlB from Jounial of Agriculture, March, 1940.) 

No. 623.— CW*?/ Diseases in Western Australia. H. W. Bennetts. 

No. 624. — Oat, Wheat, and Bailey Variety Trials in the Dairying Districts. H. G. Elliott. 

No. 626 . — Blackberry Eradication. H. Tarlton Phillips. 

No. 626 . — The Cost of Feeding Pure Bred Dairy Coa^s Under the Australian Oflicial Pure Bred 
Herd Recording Scheme, Western Australia. 1938-39. G. K. Baron-Hay and 
G. Slater. 

No. 627 . — Pasture Development. H. G. Elliott. 

No. 628 . — Black Spot or Scab of Apples. W. P. Cass-, Smith. 


The following publications may be obtained from the Department of Agrioulture, Pertly 
on application, or be sent post free to any address in this State on receipt of a remittanoa 
for tne amount stated : — 

The Management of Poultry under Western Australian Conditions, by W. T. Richardson,. 

Poultry Adviser. 

This is a most useful and valuable book, not only for beginners, but to all those who 
keep fowls for pleasure and profit. It deals fully with all matters connected with 
the industry, including Breeding, Feeding (for stock birds or egg production),. 
Incubating, Brooding and Care of Chicks, Marketing (eggs and poultry), and all 
matters of use to the poult^-keeper. It also fully describes symptoms of various 
ailments and diseases and simple treatment for same, and, as the book was written 
to suit local conditions, every poultry-keeper should have a copy by him. Price, 2a. 
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Tkt Pmniftg of Fruit Trus, by J. F. ICoody^ Fruit Industries CkunmisBioiier. 

This publication contains numorous illustrations, being reproduction d photograplis 
taken in this State, of luntned and unprunsd trees, whidi make the detafls set out 
in the letterpress particularly easy to understand. Price 28. 6d. 

Frail Packing and the Marketing and Exporting of Fruitf by J. F. Moody, Fruit Industries 
Commissioner, and iI^Ramage, Packing Instructor. 

This publication contains invaluable information on packing and grading fruit for local 
and export markets. It is freely illustrated, and no fruit-packing shed should 
be without a copy. Price Is. 6d. 

BtUUr Fat TabUe, by the Department of Agriculture, Dairy Branch. 

This publioation shows the pounds of Batter Fat in various weights of milk tested by 
the Babcock Method. It is of value to all who have to assess Butter Fat. and is 
a handy ready reckoner for this purpose. Price Is. 

The Export Lcmh ‘ 

This publioation contains valuable information on the breeding policy to produce the 
best type of export lamb desired by the critical London Market. It also gives 
the results of the early W.A. experiments conducted at the Avondale Researoh 
Station, together with information regarding feeding, general treatment, grading, 
handling and marketing. Price Is. 
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A Soil Survey of the Lakes District. 

Western Australia. 

L. J. H. Teaklk (1), B. L. Southern and S. J. Stokes 
SUMMARY AND CONCLUSIONS. 

1. The general physiographic and climatic conditions of the Lakes District 
and details of the soil types and their chemical, physical and agricultural 
properties are given. 

2. The soil survey covered an area of 228,607 acres over a distance of 70 
miles where the average annual rainfall ranges from nearly 14 inches to somewhat 
less than 11 inches. 

3. Ten soil series, subdivided into 20 types and f)hases, were recognised and 
named. In addition, a number of miscellaneous types and sub-types were 
described. 

4. The principal soils are typical of the grey and brown solonised soil zone 
or “mullee” zone. 

5. The soil types have been rt'lated to the first, second and thirSil classes used 
under th<‘ system of land classification adopted by th(‘ Department of Lands and 
Surveys. 

6. The chief potential agricultural soils of the district are those of the salmon 
gum woodland (32,595 acres), the gimlet thickets (6,696 acres) and the better 
class mallee scrub (37,5.33 acres) in which salinity is not high. These soils, cov- 
ering 76,824 acres in the area examined, resemble the soils of other parts of the 
wheat belt under similar rainfall conditions. 

7. Problem soils arc those of the rnorrel woodland (59,700 acres) and areas 
of other groups where excessive salinity occurs (28,269 acres). 

8. Other soils of low agricultural value are those of the heath and wodjil 
plains (36,521 acres) and the low-lying, lakey country (18,323 acres). Small 
lakes and rook outcrops account for 9,030 acres. 

(1) Research Officer and Adviser in Plant Nutrition, Department of Agriculture. 

(2) Senior Chemist, Government Chemical Laboratory. 

(8) Staff Surveyor, Department of Lands and Surveys. 
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9. The w<K)dland and mallee scrub soils generally are rich in potash, lime 
and magnesia, normally low in nitrogen and humus and extremely deficient in 
phosphate. 

10. Apart from the morrel woodland and saline areas, the soils are suitable 
for general mixed farming, with stock raising and wheat production as the chief 
activities. There is evidence that the problem soils may improve under a pro- 
gramme of pasture production and stock raising. Transport difficulties are 
serious. 

11. Over-stocking and over-cultivation must bo carefully avoided to prevent 
soil erosion and land deterioration. 

I. INTRODUCTION. 

Following the reconnaissance survey of the main portion of the 3,500 Farms 
Scheme south of Southern Cross (Teakle, 1939), a more detailed examination was 
made of an area known as the Lakes District, which lies east of Newdegate but 
west of No. 1 Rabbit Proof Fence. The location of this area is shown in Figure 1. 
Settlement in this district was commenced in 1928 as part of the 3,500 Farms 
Scheme under agreement with the Development and Migration Commission, and 
good progress was made in the early years when some 203 holdings were selected 
and improvements initiated. Although the northern portion of the settlement was 
55 miles from the railway at Kondinin, and Lake King at the south was 40 miles 
from the rail head at Newdegate, the apparent prospects for wheat farming 
attracted many settlers and available holdings were quickly disposed of. It was 
anticipated that railway services for the proposed 3,500 Farms Scheme would 
soon be available. 

Unfortunately, the agricultural conditions in the Salmon Gums district and 
the results of the soil examinations to the eastwards were discouraging and the 
State Government took steps to ascertain the extent of the salinity problem in the 
Lakes District. A brief reconnaissance, made in May, 1930, showed that soil 
salinity was a problem of some magnitude and in consequence a more detailed soil 
survey was commenced in August, 3930. Field work was completed by the end 
of May, 1931. 

The results of this survey served to define the soil conditions in the area, and 
to give a general picture of the distribution of soil types and the incidence of 
soil salinity in the district. Less attention was paid to the recognition of soil 
types in this survey than in subsequent work as the foremost question was that 
of the incidence of soil salinity. In an area devoted to an extensive type of farm- 
ing, it is impossible to undertake a soil survey which will give a very detailed 
picture for every farm. For this purpose a much closer soil examination would 
have to be made, and such a programme is unwarranted, except, of course, for 
special investigational work such as may be conducted on research stations. In 
this survey, an endeavour was made to obtain sufficient data to construct a map 
which would show the distribution of the main soif types and the general severity 
of the salinity problem on each farm in the shortest possible time, to meet the 
needs of those administering the district. Subsequent experience showed that the 
methods adopted adequately mfet these requirements and that; intelligently inter- 
preted, the maps prepared should be a valuable guid^ to the conduct of farming 
operations in the surveyed area. 

The soil survey was used by the Agricultural Bank as a basis for reconstruc- 
tion of the settlement in 1936 West .Australian/' 25th September, 1935). At 
that time there were 101 fanners under tha Agricqltural Bank and eight , fm 
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settlers in the district. Practically every settler desired to remain in the district. 
Reconstruction proposals involved the linking up of holdings and the provision 
of additional improvements, so that there would be sufficient land for carrying 
fjrom 800 to 1,000 sheep and an adequate area of suitable soils for a limited pro- 
gramme of wheat production. It was estimated that about £140,000 for additional 
improvements would be retjuired for the realisation of this purpose. 



Pig. 1. — Sketch map of the L.«ake$ District showing the rail heads at 
Hyden and Newdegate and the No. 1 Rabbit Proof Fen'e. The portion 
examined In the course of the soil survey Is Included within the outlined area 
adjacent to the lake system. The location of sites from which type samples 
were obtained is shown by the small circles each of which is identified by 
the serial number of the surface sample. Scale: 1 inch = 14.7 miles (approx ). 

11. PHYSIOGRAPHY AND GEOLOGY. 

The main settlement lies in a valley running about N.N.W. and S.S.E. in 
direction and extends over a distance of 70 miles from Lake O’Connor in the 
north to Lake Pallarup in the south. There can be little doubt that the area 
represents an old river valley formed in pre-historie times (but during the Ter- 
tiary period) when the climate was wetter. With subsequent desiccation, the 
river channel has been reduced to a chain of salinas, or salt lakes as they are 
called in Western Australia, and low-lying lakey country. The chief salinas in 
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the chain have been named and, from north to south, include Lakes O^Connor, 
Carmody, Gulson, Varley, Camm, King, Milarup and Pallarup. Short tributaries 
of the old river system are represented by a number of areas of timber country 
running eastward from the main valley. The most definite of these tributary 
valleys is occupied by Lake Nmvton, Lake Kathleen and Lake Ace. No surface 
flow of water now occurs in these channels. 

The salinas and low-lying country generally occupy the extreme western side 
of the valley, and the farming lands run eastward from these formations to the 
heath and wodjil country of the old peneplain. The facts that the salinas lie 
against the western side where the rise is fairly abrupt to the gravelly sandplains 
of the old peneplain formation, and the main valley floor extends generally from 
1-3 miles to the eastward, would suggest that this area had either been tilted 
slightly downward to the west or that prevailing westerly winds had filled the 
eastern portion of the valley with detritus, thus forcing the channel against the 
western shore. 

Information derived from railway surveys at Lake Grace and Newdegate in- 
dicates that the elevation of the area in the south ranges from about 900 feet on 
the valley floor, represented by the salinas, to about 1,100 feet on the peneplain. 
Further north the elevation is somewhat higher as the salinas in the vicinity of 
Lake O’Connor are about 1,000 feet above sea level. 

A diagrammatic representation of a vertical section of the area is shown in 
Figure 2. As information for Lake King is not available, the data from the Lake 
Grace Railway survey have been used to illustrate the changes in elevation across 
the section. 
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Pig. 2. — Diagrammatic representation of a vertical section of the Lake 
King valley showing the lake against the relatively steep western aide of 
the valley and the valley floor gradually rising to the east. As no levels are 
available for Lake King, figures from Luke Grace are quoted as representa- 
tive of a similar catena. (Figures kindly supplied by Mr. McCulloch of the 
W.A. Government Railways ) 


The valley is senile and both the eastern and western slopes are buttressed 
by the granitic or gneissic bosses exposed by the erosive agencies which lead to 
its formation. 

The principal geological formations of the area are the pre-Cambrian gran- 
ites and gneisses typical of the wheat belt generally. As in the more northern 
agricultural areas, basic dykes or other types of intrusive rocks occur in the pre- 
Cambrian complex, and give rise to variations in the. soil conditions. 

While there is little concrete geological evidence, the nature of the soil types 
in the southern portion of the district suggests the presence of sandstone forma- 
tions, possibly of the Miocene group observed in the Salmon Gums district, in 
addition to the pre-Cambrian rocks. 
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III. CLIMATE. 

The climate of the area is typical of the southern wheat belt. The rainfall 
Tanges from an average of nearly 14 inches in the south to about inches in 
the north. While the bulk of the precipitation occurs in the winter, a certain 
amount of summer rain is received and should greatly improve the prospects for 
pasture production and stock raising as compared with the northern areas of 
similar annual rainfall. Winter frosts arc common but the summer temperatures 
are tempered somewhat by the southern ocean. 

Table 1 gives meteorological information supplied by the Divisional Meteor- 
ologist regarding three stations representing the district, and a comparison with 
the records from the Merredin Research Station and the Salmon Goims Research 
Station. 


TABLE 1. 

KAINFALL BEl’OllDS FOR STATIONS IN THE LAKES DISTRICT IN COMPARISON WITH OTHER 

DISTRICTS. 


Station 

1 .Inn. 

I Fell. 

1 Mar. 

j April. 

j May. 

June. 

July. 

Auk. 

Sept. 

1 

j Oct 

Nov. 

Dec. 

Total. 

Enm Rook — 38 
years to 1938 

4.3 

! 1 

i 1 

34 i 

* 1 

1 

80 

82 

1 

139 

130 

141 

158 

78 

69 

67 

34 

1,055 

Lake KIiik— 10 
years to 1939 

93 

! 

34 1 

1 1,5« 

73 

167 

161 

188 

173 

90 

133 

69 

44 

1,381 

Lake Varley — 
10 years to 
1939 

112 ; 

42 

j 151 

1 

00 

162 

155 

172 

178 

100 

141 

62 

27 

1,892 

Merredin Re- 
search Station 
— 27 years to ! 
1938 

52 

44 

105 

89 

I 

1 

127 

181 

180 

152 

84 

78 

41 

50 

1,183 

Salmon Gums 
Research Sta- 
tion — 13 years 
tt) 1938 

H2 

1 55 

1 

142 

07 

134 

154 

150 

165 

02 

104 

96 

62 

1,888 


IV. SOILS. 

1. General. 

The Lakes District lies in the western portion of the Fitzgerald region (Teakle 
3938) of the zone of grey and brown calcareous solonised soils of Western Aus- 
tralia. This corresponds to the ‘‘mallee^^ zone described by Prescott (1931). 
Some of the soil ty})es closely resemble those observed at Salmon Gums, while 
others exhibit jiroperties more characteristic of the main wheat belt, particularly 
in the Lake Grace and Newdegate districts. These relationships may be due to 
the underlying geological formations. Apart from the unusually large proportion 
of the so-called snuffy morrel country, the surface features indicate that the wood- 
land (or forest*) soils and the principal types carrying mallee scrub are suitable 
for general wheat farming yiurposes. 

In accordance with the nomenclature suggested by Milne (1935), the soils 
of the district can be grouped as a cantena or sequence of soils ranging from 
valley types to the sands and gravels of the high level heaths of the peneplain. 
This sec^uence is illustrated diagrainmatically in Figure 2. 

Neglecting the western side of the valley where the slopes rise more or less 
abruptly from the salinas and where considerable areas of agricultural soils do not 


* More appropriately tormtd “Woodland.” 
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oceor, the following groups of soils axe encountered as one proceeds eastwards 
from the eastern edge of the salinas : — 

A. Soils of the valley floor. 

(1) Salt bush heath soils; immature soils on dunes formed from material 
blown from the salinas. 

(2) Snuffy, grey, calcareous woodland soils: — 

(a) the Milarup clay loam, characterised by Kondinin blackbutt^ and 

saltbush. 

(b) Milarup loam characterised by morrel and boree as principal elements 

of the vegetation. 

(3) Soils of the salmon gum woodlands; soils of the Camm series and the 
woodland phase of the Pallarup series cover this area. They range from brown to 
brownish grey sands and sandy loams with a calcareous, sandy clay subsoil. 

B. Soils of the valley slopes. 

(4) The soils of the valley slopes are chiefly grey and brown sandy types 
with a calcareous, sandy clay subsoil, which carry generally a vegetation chiefly 
of mallee scrub. Patches of sandy and gravelly heath and strips of woodland 
occur in this group. 

C. Soils of the peneplain. 

(5) The grey and yellowish sandy and gi*avelly soils of the peneplain carry 
either a heath or a wodjil** vegetation association. These soils are azonal — ^that 
is, they do not exhibit the characteristics of the woodland and mallee soils regarded 
as normal for the zone. Prescott (1931) regards them as relics of a period when 
the climate was much wetter and when a large proportion of the original plant 
food was lost as a result of a long period of heavy leaching. 

Settlement has been largely confined to the woodland and mallee soils as 
these are of highest fertility and, in consequence, the soil survey was confined 
largely to these types. 

2. Soil Survey. 

(a) Preliminary Investigations. 

Before commencing the soil survey, an examination of the soils of the Newde- 
gate district was made to determine the agricultural value of the principal soils 
of the district. High tribute is paid to the Agricultural Bank inspector of the 
district, Mr. G. Birt, who assisted in this examination. Mr. Birt made available 
his valuable practical experience with respect to the important soil types of the 
district, and gave sound advice concerning reactions under ordinary wheat farming 
practice. This examination of the Newdegate district, combined with experience 
in the Salmon Gums district, provided the basis for the interpretation of the 
results of the soil survey. 

(b) Soil Survey Technique. 

As the result of a preliminary examination of the soils of the Tiakes district, 
a number of soil types were defined on the basis of profile features. Vegetation, 
salinity and topography were adopted as subsidiary factors in the soil type defini- 
tions. In some instances, the degree of salinity was used as the deciding factor 
between closely related types of the one series. 

♦ IjOcal names are used where possible. A list of corresponding botanical names is 
hi nie appendix. 

. /♦♦Wodjll in this district is a densely growing acacia which may reach a height of 12-20 
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Most of the area still being in the virgin state it proved convenient to con- 
duct the survey on the grid system by means of compass traverses, or transects, 
along which the soil and vegetation changes were noted and mapped, and along 
which samples for analysis were taken. 

Each party engaged on the traverse work consisted of a technical officer, or 
soil surveyor, and a chainman. Distances were determined by means of a 6-chain 
steel tape. Roads and block boundaries, which had been recently surveyed, were 
used as bases for the work, and copies of compilation plans on the scale of 20 
chains equals one inch were used for the construction of the soil maps. Generally, 
the traverses were run at intervals of 17-20 chains and samples were taken every 
10 chains, but the soil sun^eyor was able to use his discretion regarding the loca- 
tion of sites for sampling and other technical matters determinable only in the 
field. Thus on the average one site represented about 20 acres, so that no more 
than a general salinity distribution could be expected from the results. 

As a general practice the sites were sampled to a depth of two feet and, in 
order to obtain data regarding the distribution of salt in the profile, samples were 
taken to represent both the first foot and second foot layers. In order to avoid 
the difficulty of mixing two layers which were dissimilar both physically and chem- 
ically, the sandy surface, where it occurred, was discarded and the top sample 
obtained from the subsoil above the 12-inch level. It had already been established 
that the sandy surface was invariably of very low salinity. When the occasion 
demanded the site would be examined to greater depths. 

During the (‘ourse of the survey, type samples were obtained to represent the 
chief soils recognised. These were generally taken from a pit dug for the pur- 
pose, so that the nature of the profile could be more closely examined than is 
possible when the soil auger only is used. The locations of sites selected for type 
samples are shown on Figure 1. 

(c) Laboratory Investigate 07is. 

As the purpose of the survey was the determination of the incidence of sal- 
inity, numerous samples were taken to represent the various soil types. These 
were analysed for salt content in a field laboratory arranged in a canvas tent using 
the conductimetric method described by Samuel and Teakle (1931). As a check, 
the chloride titration method of Best (1929) was used on about 2,5 per cent, of the 
samples. A further che<*k on the work was obtained from the analyses of the 
type samples carried out in the Government Chemical Laboratory in Perth. 

(d) Mapping and Interpretation, 

The salinity determinations were recorded in the field books from laboratory 
sheets and this information, together with that relating to the soil type and other 
factors, plotted on the base plans. The first factor considered in the classification 
was the soil type, as it was considered that the properties on which the definition 
of a soil type was based would determine the agricultural value as well as the 
subsequent behaviour of the soil after clearing. 

Preliminary work indicated that there was a very close correlation between soil 
type and degree of salinity in the virgin soils. Generally, the more clayey types 
were more saline, and, on this basis, highly saline, moderately saline and non-saline 
types within each soil series were recognised. The maps of the southern portion 
of the area were satisfactorily prepared on this basis. As the survey progressed it 
became apparent that anomalies occurred under this method and the correlation 
between soil type and degree of salinity was less satisfactory than originally 
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thought. Thus the Camni sandy clay loam (lA), a heavy textured satoon gum 
type, proved generally saline in the early part of the work and in this respect 
contrasted with the lighter textured Camm sandy loam (It^) which was typically 
of low salinity. The survey being primarily to determine the incidence of soil 
salinity, for convenience in mapping the non-saline areas of the Camm sandy clay 
loam, as indicated by the field analyses, were included in the Camm sandy loam, 
and vice versa, when the anomalies were relatively infrequent. Later, however, 

- saline and non-saline phases of the Camm sandy clay loam were recognised and 
mapped as such, thus correcting the errors with respect to soil type boundaries 
occurring under the original system of mapping. The same difficulty arose with 
the Milarup loam (4B) and in the later part of the work saline and non-saline 
phases were recognised. Reference to the held books would enable any necessary 
adjustments to the soil type boundaries to be made when the information is 
being prepared as part of the soil survey of Australia. 

Three subdivisions with respect to d^ree of salinity were recognised. 

(i) Low salinity. First foot — less than 0.10% salt*. 

Second foot — less than 0.25% salt. 

(ii) Medium salinity. First foot — 0.10 — 0.15% salt. 

Second foot — 0.25 — 0.30% salt. 

(iii) High salinity. First foot — more than 0.15% salt. 

Second foot — more than 0.30% salt. 

These limits were based on experience in the fanning areas of Western Aus- 
tralia as well as on information derived from literature, particularly from the 
United States of America, and are still adopted as satisfactory standards for the 
judgment of soil salinity with respect to wheat growing in this State. Soils of 
the high salinity group under normal circumstan(*es may be (*xpected to yield about 
a half normal crop. 

For convenience in presenting the data in map form, low salinity areas were 
coloured green, medium salinity areas brown, and high salinity areas yellow. 
Sand heath and wodjil types which were typically noii-saline were left uncoloured 
on the maps. These colours were adopted to avoid confusion with the system of 
the Department of Lands and Surveys in which blue signifies first class and red 
second class. 

In a recent paper, Teakle and Burvill (1938) have shown that such salinity 
data must be interpreted on the basis of soil type, and that soil types with a 
sandy surface which are saline in the virgin state rapidly lose their salinity after 
clearing. This finding was established as a result of later studies in the Salmon 
Gums area, and would enable some modilieation in the interpretation of the analyt- 
ical data with respect to the Lakes District to be made. However, in the Lakes 
District there proved to be such a close positive correlation between the heaviness 
and salinity, and, in the case of morrel soils, between powderiness, or snuffiness, 
and salinity, that the application of this finding would not materially affect the 
conclusions with respect to the district. 

The areas of each type and salinity grade as mapped on each farm were 
determined in the draughting room of the Department of Lands and Surveys by 
means of planimeters and the agricultural possibilities judged from the figures 
obtained. 

* Throughawt this paper the term “salt” means eodlum chloride (NaCl) as estlmatS^from 
chlaride. 
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It is hoped that the data may be remapped on a scale of one inch equals one 
mile to bring this soil survey into line with others in the Commonwealth. At 
present the only maps available are band coloured sun prints which are not suit- 
able for publication but serve admirably for advisory and administrative pur- 
poses. 

Soil Classification, 

Some ten soil series of major importance were r(*cognised in the course of 
the soil survey and have been named and registered with the International Society 
of Soil Science. In addition a number of types and variations of minor import- 
ance have been described and mapped on the large scale plans. 

The soil types described are first listed in groups according to the vegeta- 
tion association to afford a correlation between this soil survey and the land class- 
ification system of the Department of Lands and Surveys which is more familiar 
to farmers and others interested in agriculture. Following this list there is given 
a general description of the soil types grouped according to the soil series to which 
they belong, irrespective of the vegetation association. Brief mention is made or 
the chief physical and chemical jiroperties which are given in detail in Tables 
A, B, C and D of the appendix. 

In this discussion each soil type is given its series name and class desc?*ip- 
trm and, in order to associate these with the nomenclature used in the field sur- 
vey and in the presentation of the results from the salinity viewpoint, the key 
numeral and letter, for example lA, 5A, M8, etc., are also given. 

The list of soil types describcnl is as follows: — 

(i.) Soil types regarded as first class in the land classification system of the 
Department of Lands and Surveys, 


A. Soils of the salmon gum woodland. 



(1) 

Camm sandy clay loam (lA, lAC) 


13,275 acres. 


(2) 

Camm sandy loam (1C) 


16,389 acres. 


(3) 

Pallarup sand (5B) 


10,408 acres. 


(4) 

Pallarup sand, deep phase (5A) 


1,938 acres. 


(5) 

Gulson sandy loam (IS) 

• • ^ 

490 acres. 



Miscellaneous minor t;^T3es (IB and ID) . . 


381 acres. 



(8DS) 


2,287 acres 

B. 

Soils of the morrell and blaekbutt woodlands.* 




(6) 

Milam p sandy loam (4A) 

. . 

16,268 acres. 


(7) 

Milarup loam (4B, 2) 

. . 

36,630 acres. 


(8) 

Milarup loam, hardpan phase (4L) 


70 acres. 


(9) 

Milarup clay loam (9) 


6,732 acres. 

C. 

Soils of gimlet and merrit thickets. 




(10) 

Barookee clay (8B) 


6,498 acres. 


(11) 

Varley clay (8D) 


6,696 acres. 

*Iii more 

recent classifications the Department of Lands and Surveys has not Included these 

soil types in the first class group but has mapped them separately as morrel soils. 
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(u.) Soil types regarded as second class m the land classifioa;tion system of the 
Department of Lands and Surveys* 

D. Soils of the mallee scrub. 

(12) Pallarup coarse sandy loam (M2, M5) .. .. 9,171 acres. 

(13) Pallarup coarse sandy loam, stunted mallee phase 

(M6) 1,354 acres. 

(14) Pallarup sandy loam, stunted mallee phase (Ml) 5,594 acres. 

(15) Pallarup sand (MS) . . . . . . . . 24,488 acres. 

(16) Baangfa sand (M4) . . . . . . . . 4,218 acres. 

(17) Varley gfravelly sandy loam (M3) 1,158 acres. 

(18) Varley clay loam (MIO) 165 acres. 

(19) Madden sand (G) . . 520 acres. 

Miscellaneous types (M7) . . . . . . 63 acres. 

(iii.) Third class soils in the land classification system of the Department 

of Lands and Surveys. 

E. Soils of the heath and wodjil plains. 

(20) Carmody sand (7) 36,521 acres. 

P. Soils of the low-lying areas in depressions and adjacent to saliiias which 

carry mallee and scrub. 


(21) 

Hurlstone sand (5C) 



18,323 acres. 

Summarised, the area surveyed may be classified as follows:— 


(A) 

Salmon gum woodland 


45,168 acres. 

(B) 

Morrel woodland 


59,700 acres. 

(C) 

Gimlet and merrit thickets 


13,194 acres. 

(D) 

Mallee scrub 


46,731 acres. 

(E) 

Heath and wodjil soils 


36,521 acres. 

(P) 

Low-lying soils 


18,323 acres. 




219,637 acres. 

(G) 

Small lakes and rock outcrops 



9,030 acres. 



TOTAL . . 

228,667 acres. 

Description of the Soil Types. 




The principal soils have been grouped into 10 soil series which comprise 20 
soil types and phases. In a soil series the profile features, with the exception of 
the surface layer, are similar with respect to sequence and nature of the layers, 
and also the nature of the parent material. Thus the sequence of the profile 
colours as observed on the face of the pit will be substantially the same, as also 
will be the clayeyness or sandyness of the various layers. Each series is given a 
name, usually taken from a locality in which it occurs, in order to facilitate it? 
definition. A soil type is a subdivision of a seri^ on the basis of the texture of 
the surfafe layer and is designated by the series name and a class name which 
is tie, texture of the surface horizon. 
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In some instances, soil types have been further subdivided into phases on the 
basis of major variations in vegetation cover and such factors. It might be argued 
that more series should have been recognised to cover such factors. For instance, 
it may be reasonable to assume that, in general, the nature of the vegetation 
association — the growth of salmon gum instead of mallee, or the height and vigour 
of the mallee scrub — reflects soil characters of considerable agricultural signifi- 
cance but which are difficult, or j)erhaps impossible, to observe by field inspection 
of the profile. But this would limit the .soil surveyor to complete recognition of 
soil types only in virgin country, and, further, such an assumption completely 
overlooks the established fact of succession of vegetation associations and the 
effect of fires and similar factors on the plant cover. 

In addition to the principal types, a number of soils of minor agricultural 
importance have been grouped as miscellaneous soils and described for the pur- 
pose of completeness. 


(i) The Camm Series. 

The Camm series, named after Lake Camm, is the heaviest type of the area 
associated with the salmon gum woodland. The princii)al features of the profile 
are a brown to brownish grey surface of loamy sand or sandy loam not more 
than 6in. deep, resting on a brown to greenish brown sandy clay subsoil with 
lime accumulation becoming marked from about Sin. or deeper. With the lime 
accumulation, whitish and grey colours, become important in a mottled subsoil 
(see Fig. 3). 


Brown to brownish grey 


Brown and greenish brown ... 


Brown and greenish brown soil 
with pockets of white lime 


2 in. 
6 in. 


4 feet 
-h 


6 in. 
9 in. 


loamy sand to sandy loam, 
sandy clay — ^little lime. 


sandy clay with much nodular 
and chalky lime. 


Fig. 3. — ^Features of the profile of the Camm series. 


The series is probably developed on granitic or gneissie rock material. 

Proceeding from south to north, there is a gradual change in the colour of 
the soil; grey shades are more obvious in the south and the browns in the north. 

The vegetation association may be described as a sclerophyll woodland in 
which salmon gum, gimlet, borce and mallee scrub are the chief of the larger 
plants. Other species are merrit, hop, daisy, centipede bush, clay bush, quondong, 
Eremophila pachyphylla, E. glabra, rushes, Danthonia, etc. 
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Chemically, the soils of this series are low in phosphate but are rich in lime, 
potash and magnesia. 

For general agricultural purposes this series is und'oubtedly the best of the 
district. Unfortunately, however, the heavier type is often saline but observations 
at Salmon Gums indicate that it may improve under appropriate management 
for pasture production and grazing. 

The series is divided into two types on the basis of the depth of the surface 
sandy loam horizon. 


Camm sandy clay loam (lA, lAC). 

In the Camm sandy clay loam the A horizon is limited to 2 - 3in. of sandy 
loam and rests on a sandy clay subsoil in which the lime accumulation commences 
at a depth of 6 - 9in. It is designated a sandy clay loam as, when ploughed, the 
admixture of the clay subsoil with the sandy loam surface will give rise to a soil 
which will behave agriculturally as a heavy type. The soil is commonly character- 
ised by gilgai or crabholes. These are undesirable agriculturally as they interfere 
somewhat with cultivation. Furthennore, the heaviness of the soil is undesirable 
under low rainfall conditions and crops will be subject to drought effects when 
the rainfall is below average. Associated with the heaviness is a concentration 
of soluble salts in the profile to an undesirable degree. Analyses of samples from 
717 sites averaged 0.18% salt in the fir.st foot and 0.35% salt in the second foot. 
This concentration of soluble salts will increase the liability of crops to suffer 
during drought periods and would lower substantially the general crop yields of 
sensitive crops such as wheat. The type should be very well suited for Wimmera 
rye grass establishment which will be a valuable basis for stock raising as an 
adjunct to wheat growing. 


(Jamm sandy loam, (IC.) 

The surface or A horizon of the Camm sandy loam consists of from three to 
six inches of sandy loam. Crabhole development is uncommon, but in other fea- 
tures the type closely resembles the sandy clay loam. The vegetation is also very 
similar but includes such plants as rosemary and liestionaceae which are indica- 
tive of more sandy conditions. Salinity is typically low in this type. Samples 
from 817 types averaged first foot 0.06% salt, second foot 0.17% salt. 

It is considered that this type is the most suitable in the district for general 
agricultural purposes. 


(ii) The Gulson /Series. 

Gulson sandy loam, (IS). 

Only one soil type was recognised in this series and has been described as 
the Gulson sandy loam. The profile consists of a red brown sandy loam surface, 
somewhat powdery in nature to a depth of about one foot, on a brown light clay 
with small calcareous nodules. Below two feet the colour lightens to light brown, 
and both chalky and nodular limestone have accumulated. (See Fig 4). 

The vegetation cover is an open woodland of salmon gum with an under- 
groUrth chiefly of salt bush with scattered daisy, quondong and clay bush. 
Anidysis of 28 sites representing this site showed it to be generally non-saline. 
It should be quite suitable for general agricultural purposes. 
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Red brown 


Brown ... 


Pale brown 


12 in. 


24 in. 


4 feet 

+ 


sandy loam. 


light clay with small caloareons 
nodules. 


clay with chalky and nodular lime. 


Fig. 4. — ^Features of the profile of the Gulson series. 


(iii.) The Milarup Series. 

A range of grey brown to dai*k brownish grey highly calcareous soils of 
loose, powdery structure when dry, and which are typically associated with a 
morrel and boree woodland, is included in the Milarup series. The surface 
layer of the soil is darkened by humus enrichment and is rich in calcium car- 
bonate. In this latter respect it varies from the usual normal soils of the zone 
as the calcium carbonate is characteristically confined to the subsoil or B horizon. 
Frequently the surface quarter of an inch has a somewhat platy or crusty struc- 
ture due, apparently, to the growth of small organisms in a rich soil medium. 
Representative profile features are illustrated in figure 5. 


Brownish grey to dark grey 


Very pale brown 


Light brown, buff to pinkish 
fawn 


6 in. 


18 in. 


4 feet 

+ 


9 in. 


24 in. 


sandy loam to clay loam — 
very powdery when dry. 


loam to clay with calcareous 
nodules. 


day loam to light clay with 
oaloaroous nodules. 


Fig. 6. — Features of the profile of the Milarup series. 
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The surface is brownish grey to dark grey in colour and ranges in texture 
from sandy loam to soft clay loam. It is commonly from 6-9 inches deep and in 
the virgin woodland is usually bounded by a mass of roots and rootlets. The 
powdery condition when dry is one of the most important features and appears 
to render it unsatisfactory for ordinary cereal crops until thorough compaction 
occurs. Whether the content of calcium carbonate is responsible for this powdery 
condition has not yet been determined. Below the surface horizon is an inter- 
mediate layer of light brown to very pale brown soft clay loam rich in lime in 
the fine earth, and often with a few calcareous nodules. Below this again is a 
highly calcareous subsoil which ranges from clay loam to soft clay in texture, and 
in colour from light brown, grey brown, and buff to pinkish fawn. This subsoil 
is typically rich in limestone nodules, usually loosely embedded in a loose soil 
mass. In some instances the limestone nodules may be cemented to form a dense 
hardpan. With depth, clay a(?cumulation occurs and the subsoil becomes more 
compacted, particularly in the heavier types. 

The series carries a characteristic vegetation association. The chief elements 
are red and black niorrel, forbor, boree and merrit. Kondinin blackbutt is 
characteristic of the heavier textured types near the lakes. Of the undergrowth 
the commonest species are navy bush, daisy, hop, salt bushes, Kochia spp., Ere- 
mophila glabra and E, paehyphylla. 

Chemically the soils of the Milarup series are the richest in plant mineral 
requirements. While the phosphate is low, it is somewhat higher than in the 
other soil series and, in addition, shows a substantial accumulation in the surface 
or A horizon. It is rich in potash throughout the profile, most of the samples 
containing more than 1% potash (KaO). The soil is particularly rich in lime; 
even the surface horizon generally contains from 5-10% calcium carbonate, while 
the subsoil may contain up to 40% calcium carbonate in the fine earth fraction. 
In addition to this, there is a considerabe amount of lime in the form of calcareous 
nodules which are not included in the analyses reported in Table C of the appen- 
dix. 

With the exception of the Milarup sandy loam, the soils of this series are 
generally unsatisfactory for wheat growing, except in years of generous rainfall. 
When the rainfall is adequate apparently the wheat crop is able to take advantage 
of the generous supply of plant mineral requirements, but, apparently due to the 
physical condition, crop growth suffers during the spring months in dry season'?. 
The soils of the series generally have a value for pasture production, and barley 
grass, Wimmera rye grass and salt bushes are the most promising species. Liability 
to salt accumulation, particularly in certain types, further limits the value for 
agricultural purposes. 

The series has been sub-divided into three types and one phase. 


Milarup sandy loam, (4A). 

The profile characteristics of this type are a brown to grey sandy loam sur- 
face, generally calcareous and somewhat powdery when dry, and a clay or sandy 
clay subsoil which is usually firmer than in the case of the more typical Milarup 
loam. 

The type is frequently transitional between the Milarup loam and types of 
the lalmpn gum woodland, and is very variable on that account. In some cases 
areas which include a pattern both of the salmon gum woodland types and the 
.l^flamp series have been mapped as the Milarup sandy loam. 
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Generally, the type is relatively low in salinity;, samples from 919 sites aver- 
aged 0.05% salt in the first foot and 0.14% salt in the second foot. Agriculturally 
the type is reasonably suitable for general farming, including both wheat and 
pasture production. 

Milarup loam, (4B, 4BA, 2). 

Of all the so-called snuffy morrel soils recognised by agriculturists in Western 
Australia, the Milarup loam is probably the most snuffy or floury. When dry, 
the surface material will frequently flow like silt, will not readily absorb water, 
and will take an impress in considerable detail; for instance, the finger prints 
and lining on the hand can be clearly impressed on a pile of the fine, dry surface 
soil. Naturally a soil of this nature is difficult to compact should it be ploughed 
deeply in the course of cultivation, and is very liable to wind erosion under fallow 
conditions. Experience shows this snuffy condition to be undesirable agriculturally 
as satisfactory wheat crops are unusual except in wet seasons. 

The surface soil is hi^y calcareous but the percentage of calcium carbonate 
in the profile increases with depth showing accumulation in the subsoil or B 
horizon. In the subsoil the calcium carbonate occurs both as nodules and in a 
floury or marly condition in the fine earth fraction. In some instances the cal- 
careous nodules comprise as much as 50 per cent, of the soil mass. 

Although the Milarup loam is the richest soil of the district from the chemical 
viewpoint, in the early years of development the type will be more suited to pas- 
ture production than to wheat growing. When cultivated, only a shallow surface 
working should be used and the use of stock and compacting implements is advised 
to bring about an improvement in the structure of the soil. In the course of 
years these methods bring the soil to a more satisfactory condition and the type 
will produce fairly satisfactory crops when the season is suitable. However, the 
type must be regarded as one of the most difficult of all the eucalyptus woodland 
soils to manage for arable agriculture. 

Coupled with these disabilities is a high liability to salinity. The structure 
of the soil appears to limit moisture penetration and favours capillary rise even 
when only in the moist state, and no water table is within many feet of the sur- 
face. In consequence, under cultivation, the Milarup loam is very commonly 
affected by infertile salt encrusted patches (see Teakle and Burvill (1938) pp* 
224-225), which seriously reduce productivity. The average salinity of samples 
from 1,739 sites, principally in virgin country, was: first foot 0.19% salt, second 
foot 0.37% salt. 

The principal elements of the vegetation have been listed above. A character- 
istic species which warrants further mention is a type of boree which has been 
designated forbor {Melaleuca quadrifaria). This has been found to be a useful 
indicator of salinity and an undesirable snuffy condition. 


Milarup loam-hardpan phase (4L). 

This phase is characterised by a hardpan or cement of travertine (calcium 
carbonate) which occurs at a depth of about one foot. It is characteristically low 
in salinity. However, it is of low agricultural value on account of the snuffy con- 
dition of the surface when dry and the shallow depth of the useful soil. 
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Milarup clay loam, (9). 

The Milarup clay loam exhibits many of the general features of the loam 
type described above but is less snuffy and somewhat heavier throughout the ^pro- 
file. It generally occurs in closer proximity to the salt lakes and is characterised 
by a rather open stand of Kondinin blaekbutt, a thick ground cover ^of salt bush 
and scattered clumps of forbor. Box thorn and grey bush are comm^ou species of 
minor intensity- 

The profile typically consists of about six inches of heavy loam or clay loam, 
dark grey in colour, with a subsoil of brownish grey to grey brown clay loam or 
light clay to a depth of three feet. Below this depth the subsoil is browner in 
colour and more clayey in texture, but a dense clay is not encountered until a 
depth of several feet is reached. The profile is calcareous from the surface to a 
depth of nine to ten feet, but calcareous nodules are far less common in the sub- 
soil than in other types of the serie.s. There is evidence that the profile is acidic 
and non-caleareous below ten feet. 

The soil is generally highly saline. Samples from .‘102 sites, largely in virgin 
country, averaged: first foot 0.30 salt and second foot 0.59% salt. The type 
is of low value for cropping purposes where saline but has a value for stock 
raising on account of the salt bush. It will probably carry a variety of grasses 
when partly cleared and fertilised. As is the case with other types of the series, 
the fertility status with respect to plant mineral requirements, except phosphate, 
is good, and with judicious grazing the type should be of considerable value for 
stock raising. 


(iv.) The Varley Series. 

Strips and patches of heavy soils, reddish to brown in colour, occur on the 
rising ground intermixed with the lighter soil types. These appear to be formed 
on rock exj osures probably of different mineral composition from the main mass 
of the country rock, and, from the point of view of vegetation cover, are charac- 
terised by gimlet, frequently in the form of whipstick thickets. The series should 
be quite good agriculturally but on account of the heavy texture will probably 
suffer from drought in low rainfall seasons. Three types have been recognised : — 


Varley Clay (8D). 

The profile is relatively simple and typically shows a surface layer of red 
brown clay to a depth of about one foot, with a subsoil of light brown calcareous 
clay. The surface is frequently strewn with quartz and ferruginous gravel and 
generally breaks into cracks during the dry summer period. Crabholes sometimes 
occur. 

Whipstick gimlet is the typical vegetation and associated with it are merrit, 
hop, and a variety of teatrees, including umbrella bush. Curiously enough, in 
hpite of the heavy texture, this soil is characteristically non-salinc. The average 
salt content from 438 sites was: first foot 0.06% salt, and second foot 0.16% 
salt. 


Varley Gravelly Sandy Loam (M3). 

Included in the Varley series is a small area, 1,158 acres, of stunted mallee 
country which occurs as strips between the sandplain and the timber country. The 
pjp^e consists of a few inches of brown to red brown gravelly sandy loam on a 
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brown subsoil in which the clay content increases until a heavy clay horizon is 
encountered in the second foot. This clay subsoil is frequently mottled with red 
patches, apparently of decomposing laterite. 

The chief species associated include a number of mallees, a sprinkling of 
gimlet, native cherry, and a variety of teatrees. In the virgin state the soil is 
typically saline, samples from 61 sites averaging 0.23% salt in the first foot and 
0.41% salt in the second foot. 

Varley Clay Loam (MIO). 

A small area of soil in which the profile consists of a red clay loam on a) 
red clay subsoil has been included in the Varley series on account of the similar 
profile features. Th(* vegetation is principally stunted mallee scrub which may 
represent a succession i'roin some more robust vegetation in previous years. It 
resembles the Varley clay in being relatively low in salinity. Samples from five 
sites representing the type* averaged 0.11% salt in the first foot and 0.26% salt 
in the second foot. 


(v.) The Barookee Series, 

Barookee Clay (8B). 

A soil type, related closely in many ways to the Varley clay, but differing in 
colour, structure, and vegetation association, has been named the Barookee clay. 
Like the Varley clay, this type occurs generally in strips in lighter country and 
probably is the result of exposure of different rock types. The surface horizon 
consists of about nine inches of heavy clay loam or light clay, which is somewhat 
powdery when dry and brown to light brown in colour. The upper subsoil to a 
depth of about three fet*t is a pale brown, highly calcareous clay, the calcium 
carbonate being generally of a chalky nature. A little mottling of red iron stains 
sometimes occurs. Below three feet is a somewhat uniform brown clay, rela- 
tively low in lime. 

The vegetation is typically a thick growth of merrit often associated with 
a little gimlet and occasional salmon gum. A dense undergrowth largely of um- 
brella bush, Acacia spp., needle bush, with some native cherry, boronia and hop 
is characteristic. 

Unlike the Varley clay this type is highly saline. Three hundred and seventy- 
eight sites representing the series gave an average salinity of 0.22% salt in the 
surface foot and 0.42% salt in the second. On account of the salinity it is un- 
likely that this type will be of much value for wheat-growing, but where it has 
been cleared in association with other more satisfactory types, it will probably 
have some value, particularly for pastures. While the type is rich in potash, it Is 
particularly low in phosphate .so that little growth of valuable })astures can be 
expected without the u.se of superphosphate. The high sodium content of the re- 
placeable metallic cation fraction in the surface soil is another undesirable feature. 
(Table D of the appendix.) 


(vi.) The Pallarup Series, “ 

In this series has been plaecHl a number of soil types which, while undoubtedly 
closely related, may, on closer examination, be classified in different series. In 
the absence of this necessary information it has been deemed advisable to as- 
sociate these related types on the understanding that sub-division into additional 
series may be advisable in the future. For the present the relationship of these 
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types is emphasised, but the descriptions include all of the information at present 
available regarding each soil type or phase, and each can well be considered as a 
unit. Thus from the agricultural viewpoint it may be desirable to consider the 
timber phase of the Pallarup sand (5B) as distinct from the mallee scrub phase 
(M8), but definition as separate series is undesirable in view of the inadequacy 
of the field and laboratory data at present available. 

The essential features of the Pallarup series are a surface sandy layer which 
ranges in depth from two to three inches in the case of the heavier types to as much 
as two feet in some of the more sandy types, and a subsoil of sandy clay loam to 
sandy clay. Cementation of the surface of the subsoil results in a sharp break 
between the sandy “A” horizon and the clayey horizon. The surface colours 
range from brown to brownish greys on the surface and, where the sand is deep, 
these shade off to pale brown, grey or even white in the subsurface. In the sub- 
soil the predominant colours are greenish browns and greenish greys. Calcium 
carbonate, partly in the form of hard nodules, accumulates in the suibsoil. The 
commencing depths for calcium carbonate accumulation range from about eight 
to 20 inches, depending on the thickness of the surface sand. The upper part 
of the subsoil (Bi horizon) is typically only very slightly calcareous. (See Fig. 6.) 


Brown to brownish grey 


Bleached to pale brown or white 


Greenish brown to greenish 
grey 


Greenish brown to greenish 
grey with whitish patches of 
chalky lime and nodules. 


2 in. 


6 in. 


9 in. 


4 feet 

+ 


6 in. 


12 in. 


20 in. 


sand. 


sand. 


sandy clay loam. 


sandy clay with chalky and 
nodular lime. 


Fig. 6. — Features of the profile of the Pallarup series. 


According to the feel in the field, the surface sand varies from relatively 
fine to relatively coarse. From the absence of confirmatory data from the results 
of mechanical analyses it seems probable that this variation is due to differences 
in grain size distribution within the coarse sand fraction (0.2 to 2.0 mm. dia- 
meter). No sieving data are available. This variation, as recognised in the field, 
has been used to separate soil types in mapping, as it is suspected that this pro- 
perty of the sand fraction is indicative of more fundamental variations in the 
parent material. Further information is required to establish this point but is not 
obtainable under present conditions. 

The eoils of the series are very low in phosphate, potash is relati^ ely low in 
the s^face but generally exceeds 1 % in the subsoil. With the use of superphos- 
phate the fertility status of this soil should be readily maintained, and> as the 
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lightness of the surface layer promotes water absorption and moisture retention, 
these types, where the depth of the sand is not excessive, are of considerable value 
for agriculture under low rainfall conditions. Under fallow conditions the soil 
is liable to wind erosion, which would seriously reduce the agricultural value if 
the surface were completely removed and the subsoil exposed. The chemical pro- 
I ertics of the subsoil clay render it undesirable for cultivation so that every effort 
should be made to preserve the natural surface to maintain the cropping value 
of the soils. 

The vegetation is typically a mallee scrub, generally more or less stunted, with 
an undergrowth of needle bush, blue tea-tree, rosemary, Hibhertia sp., Bestu 
onaceacj etc. Areas of similar profile characteristics which carry salmon gum have 
been recognised as a phase. 

The Pallarup series of the Lakes District and the Circle Valley series of the 
Salmon Gums district are very similar in general properties. They undoubtedly 
belong to the same fasc or group of soil types, but sufficient work has not yet 
been done to decide their precise relationships and for that reason they are de- 
scribed as different series. It is known that they are very closely related chemi- 
cally, but further work with respect to other properties would be needed before 
the soils were included in the one soil series. 

Pallarup Sandy Loam (Ml). 

The profile consists of 2 to 3 inches of light brown sand on a greenish brown 
to greenish yellow sandy clay loam subsoil. Below about 9 inches calcium carbon- 
ate, largely as rubble, accumulates and a calcareous clay subsoil extends to a 
depth of several feet. 

An open, low mallee scrub, 6 to 8 feet high, is the characteristic vegetation; 
low tea-trees, Acacia spp., needle bush, boronia, daisy, etc., comprise the under- 
growth. 

In the virgin state, the soil is frequently moderately saline, the average of 
all samples representing the type being 0.12% salt in the first foot and 0.30% 
salt in the second foot. Following clearing a certain amount of leaching should 
occur, with the result that salinity should not materially affect crop growth in this 
soil type. 

Pallarup Coarse Sandy Loam (M2 and M5). 

The profile consists of 2 to 3 inches of light brown coarse sand on a yellow 
brown sandy clay loam to sandy clay subsoil in which limestone rubble accumula- 
tion commences at about 9 inches. The vegetation is a well grown mallee scrub, 12 
to 15 feet in height, which, together with the coarseness of the sandy surface, dif- 
ferentiates it from the Pallarup sandy loam described above. The ground cover 
consists largely of tea-trees and shrubs. 

The soil survey showed that, while the salinity is generally high in the southern 
areas, a considerable proportion of the type is relatively low in salt in the northern 
part of the district. The more saline phase has been mapped as M5 on the work- 
ing plans and the non-saline phase as M2. Analyses of samples representing 
these phases are as follow: 

Depth M5 M2 

(f^ct) (saline phase) (non-saline phase) 

266 sites. 214 sites. 

First foot 0.21% salt 0.05% salt 

Second foot 0.39% salt 0.15% salt 
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From subsequent experience in the Salmon Gums district it appears that the 
occurrence of salt in the Pallarup coarse sandy loam should not seriously inter- 
fere in crop returns, on account of the degree of improvement after clearing, but 
some reduction in yield must be expected on this account. The soil type can be 
regarded as good class mallee land where the salinity status is low in the virgin 
state, and can be given a fairly satisfactory rating even where the salinity in the 
virgin state proved high. 


Pallarup Gravelly Sand (M6), 

The Pallarup gravelly sand is a type largely confined to the southern portion 
of the area where higher rainfall occurs and some degree of impeded drainage in 
the winter appears to be a factor in its development. The profile consists of a 
few inches of light brown to grey brown coarse sand with some ferruginous gravel 
on a brown sandy clay subsoil. In the second foot the subsoil is a greenish brown 
sandy clay with limestone rubble. 

The vegetation is characteristic and consists largely of stunted mallees, chiefly 
swamp gimlet, stunted blue tea tree and umbrella bush, and a variety of shrubs. 

The type proved highly saline, samples from 58 sites averaging 0.25% salt 
in the first foot and 0.49% salt in the second foot. On account of the nature of 
the profile and the salinity, it is likely to be of inferior agricultural value. 

Pallarup Sand. 

A number of mallee and timber phases in which tiie profile characters are 
essentially similar have been included in the Pallarup sand. Further information 
may enable separation to be made of some of these phases into distinct serie-.. 
It is the most extensive mallee scrub type of the district, and important areas oi' 
salmon gum woodland have been mapped as a woodland phase of the tyi)e. 

The surface or “A” horizon con.sists of from six to 12 inches of sand, rela- 
tively fine to the ieel, and grey brown to brownish grey in colour on the surface. 
The lower part of the sand layer is typically bleached and in the lighter mallee 
scrub types is reduced to a white colour. The subsoil is a greenish brown to 
greenish grey calcareous sandy clay loam or sandy clay with much calcareous 
rubble below about 15 to 20 inches. When dry, the subsoil cements to a very 
hard layer, particularly at the sui-face of the clay in contact with the sandy 
surface (^^A” horizon). 

Pallarup Sand-mallee Scrub Phaae (M8). 

The vegetation is principally mallee scrub of medium height (10 to 12 feet) 
with blue teatree associated with other shrubs as the principal undergrowth. The 
salinity is generally low in the virgin state and, on account of the rapid leaching 
of salt after clearing, soil salinity will not be an agricultural problem on this 
type. The type is of only medium fertility on account of the depth of the sur- 
face sand, but should be satisfactory for general agriculture, particularly in low 
rainfall areas. Special attention should be given to the control of wind erosion 
in the management programme. 

Pallarup Sand-woodland Phase (5B). 

Where salmon gum woodland occurs on the Pallarup sand the soil is gener- 
ally browner in colour, and the high degree of bleaching common in the subsurface 
.layer of the mallee scrub phase is typically absent. It is probably of somewhat 
higher fertility status, although the profile futures are essentially the same. 
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On this phase the vegetation includes salmon gunj, redwood, yorrel, a variety 
of mallees and an undergrowth principally of daisy, rosemary and Bestionaceae. 
The significance of the difference in vegetation cover is not understood. 

The salinity is typically low, samples from 460 sites averaging only 0.05% 
salt in the first foot and 0.14% salt in the second foot. The phase is regarded 
as of very considerable agricultural value, but like the mallee phase, it should be 
carefully managed on account of liability to wind erosion. 

Included with this phase of the Pailarup sand is a sub-type, mapped as 6A 
in the field, in which the surface sand is from one to several feet deep, but in 
which the subsoil appears to be more or less typical. This sub-type covers only 
a small area (1,938 acres) and is largely confined to large dune-like rises on the 
east side of the salt lakes. Sand salmon gum commonly replaces salmon gum, 
but the vegetation is otherwise similar. More psamophilous shrubs are common. 

(vii.) Baanga Sand (M4). 

A low fertility sandy soil in which the profile consists of at least a foot of 
grey brown to light brown sand on a reddish brown sandy clay subsoil with some 
calcareous rubble. In the virgin state vegetation is principally stunted mallees 
and low broom bush, with a variety of Bestionaceae and small shrubs on the under- 
growth. It is a low fertility type, generally occurring adjacent to the Carmodv 
series with which it has i)robable relationships. It is typically non-saline. 

(viii.) The Carmody Series. 

Included in the (’arinody series is a group of sandy and gravelly (ferruginous) 
soils of the heath plains commonly known as sandplain. Common profile features 
are a surface of about six inches of brownish grey sand, often with a yellowish 
tinge, on a brownish yellow loamy sand subsoil with loose ferruginous gravel. The 
gravel typically increases with depth to reach approximately one half of the soil 
mass. Below the loose gravel and sand layers is a cemented whitish sandy material 
with some decomposing ferruginous inclusions. 

The soils of the heath plains range from deep sands to highly gravelly types. 
They are of low fertility, rather acidic in reaction, and calcium carbonate does 
not appear to accumulate, even in the deeper parts of the subsoil. They are low 
in all of the usual plant mineral requirements. However, where ascertain amount 
of clay accumulation occurs in the subsoil, these types may be useful agricultural 
soils and, with generous use of superphosphate, generally yield satisfactory cereal 
crops in the years of lower rainfall. 

In the southern portion of the area, strips of brown clayey soil occur in the 
sandy heath types. The subsoil is calcareous and the profile resembles tyiu*s of 
the mallee scrub rather than of the heath vegetation associations. However, the 
natural vegetation is limited to sparse low shrubs and scattered stunted mallees. 
This type was not mapped but included in the areas classified as the Carmody 
series. 


(ix) Hurlstone Sand (5C).^ 

This type embraces the sandy surfaced soils of depressions and low lying 
areas adjacent to the salt lakes. 

Throughout the area, particularly in the vicinity of the salt lakes in sandy 
formations, are patches of sandy surfaced soils which resemble the Pailarup sand 
in general profile features. These soils have developed in low-lying areas and 
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depressions and carry a vegetation association which is commonly described as 
lakey, as indicative of lakey conditions and the probable proximity of a salt water 
table. 

Typical species include swamp gimlet, Eucalyptus annulata, yorrel, odd 
Kondinin blackbutt, Melaleuca thuyoides, borees, paper bark, teatrees, etc. 

As in the profile of the Pallarup sand, the surface of the Hurlstoue sand 
consists of from six inches to one foot of sand which is grey brown to light brown 
in colour on the surface and whitish in the subsurface layers. The subsoil is a 
brownish to greenish sandy clay. Lime accumulation occurs with depth, and 
from 18 to 20 inches calcareous rubble embedded in the clay is common. An 
interesting feature is the green colour which is apparent in newly exposed sub- 
soils throughout this type. This seems to be due to reducing action following 
waterlogging of the surface sand during periods of wet weather. 

The Hurlstone sand is very variable in salinity. The average for 409 sites 
gave a concentration of 0.14 per cent, salt in the first foot and 0.30 per cent salt 
in the second foot. This would place the type in the medium salinity group, but 
in mapping it has been regarded as potentially saline, because experience in other 
districts shows that a high degree of salinity is liable to develop due to a rise in 
the salt water table in the course of a period of years. Development of the 
surrounding country leads to a general rise in the water table and this has the 
effect of raising the salt water table in the low-lying areas to such an extent that 
surface evaporation becomes possible and salt accumulation is observed on the 
surface of the soil, rendering the land virtually useless for agriculture. In the 
initial stages of development, salinity does not show on this soil type and the 
immediate result of clearing would be a leaching of the salt into the deeper layers 
of the subsoil as in the Pallarup sand and related types. It was felt, however, 
that this type should be mapped as one potentially liable to serious damage from 
salinity, so that farmers would be warned as to possible future developments. 

(x) Madden Sand (G). 

Around the granite outcrops occur shallow brown sandy and sandy loam 
soils apparently formed from the granite rock material which occurs a foot or so 
below the surface. These soils in the virgin state carry a vegetation principally 
of York gum mallee and jam, with a variety of shrubs, of which a type of hop 
(Dodonea larraeoides) is typical. 


(xi) Miscellaneaus Soil Types, 

Sub-type IB, * 

Heavy gimlet flats where the soil consists of a few inches of brown loam on 
a light brown heavy clay subsoil were classified as sub-type IB. This soil appears 
to be of reasonable fertility, but is low-lying, liable to inundation and is not 
regarded as of high agricultural value. It is of little importance as it covers an 
area of only 347 acres in the district surveyed. 

Sub-type ID, 

A soil type of low-lying areas which carries some gimlet and scattered salmon 
gum. The profile consists of a shallow surface of grey gritty sandy loam on a 
gipfeenish brown sandy clay subsoil. It is highly saline and is regarded as of 
airrieultural value. 
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Suh-iype SDS. 

A range of apparently related soil types, characterised by a brown sandy 
clay loam surface and a variable subsoil, has been mapped as 8DS. It appears 
to be related to the Varley clay in many respects and is apparently formed where 
basic rocks occur in relatively large patches, commonly where the topography is 
distinctly hilly. The chief profile features are a brown to red brown sandy clay 
loam surface, with a certain amount of ferruginous and other gravel, resting on 
a brown sandy clay subsoil, usually rich in calcareous rubble. In some instances, 
soils with a pale brownish green subsoil, rich in calcareous rubble, have been 
included in the type. 

The typical vegetation is a woodland of salmon gum and gimlet with a variety 
of shrubs comprising the ground cover. The salinity is low, the average from 124 
sites being 0.06% salt in the first foot and 0.17% salt in the second foot. The type 
should be of good agricultural value. 

Suh-type Ml, 

Small patches of soil resembling the Milarup series in certain profile features, 
but which carry a stunted vegetation of mallee scrub, have been mapped as sub- 
type M7. These patches are of very little agricultural significance. 

V.— DISCUSSION. 

Th(* soils of the Lakes District may be discussed under four headings: 

1. The general fertility status. 

2. Chemical and physical properties. 

3. The salinity problem. 

4. ■ Agriculture. 


1 . — General Fertility Status, 

In accordance with the policy of the Department of Lands and Surveys with 
respect to land classification, lands of the agricultural areas to the extent of 
53,000,000 acres have been grouped into first, second and third classes. These 
classes are essentially indices of estimated land values for agricultural purposes, 
and have proved to be extremely useful in land settlement. In the wheatbelt, these 
classes correspond very closely to the main vegetation types. 

The first class land typically carries woodlands of salmon gum, York gum, 
gimlet, morrel, etc. The second class land typically carries mallee scrub, scrubby 
jam, etc., and the third class lands are the heath and wodjil plains where the soils 
are sandy or gravelly in character. 

E.xperience has shown that the vegetation cover is a reasonably reliable guide 
to the productive capacity of the soil. However, as land settlement extended to 
the lower rainfall areas such as Lake Brown, Salmon Gums and the Lakesf Dis- 
trict, serious anomalies were experienced in the application of this method of clas- 
sification. The snuffy soils of the morrel woodlands proved unsatisfactory for 
wheat growing, particularly in Lake Brown and other areas in the Merredin and 
Fitzgerald regions (Teakle, 1938). Soil salinity interfered somewhat at Lake 
Brown and to a considerable degree at Salmon Gums. In the Lakes District, sTJuffy 
soils of the morrel woodland and saline soils combined to render the old method 
of classification difficult to apply. In this survey the anomalies have been sub- 
stantially corrected by recognition and mapping of the principal causative fac- 
tors, and it has been established that, apart from the incidence of anomalies due 
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to the characters of the morrel woodland soils and salinity, it can be assumed that 
generally the woodland types are of first class grade and are of normal productive 
capacity. Soil types of the mallee scrub are intermediate and the sand heath and 
wodjil types are of least productive capacity. 

Of course, the better class mallee scrub soils such as the Pallarup coarse sandy 
loam, may be superior to the inferior woodland types and good class heath land 
may be quite productive in suitable seasons, but the generalisation holds and the 
success of the district will largely depend on the utilisation of the suitable wood- 
land and better class mallee scrub soils. Deeper sandy types, while reasonably 
productive if suitably managed, have not the mineral resources in the surface 
layers and wall be liable to erosion and impoverishment if over-stocked. 

2 . — Chemical and Physical Properties. 

Chemically, the woodland and better class mallee scrub soils of the Lakes Dis- 
trict are as sound with respect to the main mineral requirements for plant growth 
as in any part of the same soil -zone in Australia. There is no doubt that the feed- 
ing quality of the pasture produced is high and, apart from areas affected by ex- 
cessive salinity and the difficulties associated with the snuffy morrel group, the 
cropping capacity of these soils should be satisfactory. Excepting the Carmody 
series, which is representative of the heath and wodjil plains, examination of 
the analytical results (see Appendix A) shows that for the soils of the district 
the lime, magnesia and potash status is very high, particularly in the subsoil, and 
these qualities probably reflect an abundance of many other important soil min- 
erals. Phosphate is deplorably low. The soils of the Milarup series, in which 
seme surface accumulation of phosphate has occurred, suffer from other disabili- 
ties. Fortunately, phosphate can be cheaply .supplied as superphosphate and ef- 
fectively overcomes the deficiency. The reaction of these soils is typically alkaline, 
particularly in the subsoil, but is not excessively so. 

In common with all dry land soils, total nitrogen and organic matter are low 
but apparently -adequate for ordinary farm practice under wheatbelt conditions. 
In comparison with soils of more developed areas where the carbon : nitrogeu raiio 
tends to approach 10, for these soils the ratio is fairly wide, particularly in the 
surface. In this property these soils are related to those of the “mallee” areas of 
South Australia (Prescott and Piper, 1032). Furthermore, the ratio is wider in 
the surface layers than in the subsoil and is wider in the case of the light Pallarup 
.soils than in the Pamm and Milarup types. These facts indicate that the car- 
bonaceous fraction of the leaves, bark, etc., added annually is not decomposed 
with sufficient rapidity, in comparison with the loss of the nitrogenous fraction, 
for the formation of soil organic matter with a carbon : nitrogen ratio approach- 
ing 10. While this is probably largely the result of climatic conditions, the wider 
ratio of the Pallarup .series, as compared with the Camm and Milarup series, i)!- 
dicates that the mineral status of the soils is also of importance. 

Of considerable interest is the composition of the replaceable cations, those 
labile minerals of the clay and organic matter. In alkaline soils, the chief con- 
stituents of this fraction are calcium, magnesium, potassium and sodium, and a 
knowledge of the ratio of these minerals gives an important clue to the history 
and nature of the soil and indicates probable reactions under farming practice. 
This information also assists in grouping the soils into zones recognised elsewhere. 

In general, the composition of the replaceable cation fraction of the soils of 

Lakes District compares closely with that of South Australian soils of the 
i^llee zone described by Prescott and Piper {1932). The surface or “A” horizon 
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is of normal composition, the dominant replaceable cation bein^‘ calcium, but 
sodium is higher than for soils regarded as normal according to Euroy)ean and 
American standards. Tn the subsoil, the calcium of the fraction is largely re- 
placed by sodium, the degree of replacement increasing with depth in the profile. 
This process of replacement of calcium by sodium is known as solonisation, and 
it is thought that, in this instance, it is due to age-long treatment with rain water 
which, in this district, carries down from 20 to dO lbs. of sea salt per acre per 
annum. Under these low rainfall conditions a very large proportion of the moi»- 
lure absorbed from the rainfall is dissipated by the vegetation, the salt accumu- 
lates in the subsoil and, in consequence, the sodium enters the soil as a replace 
able cation. Calcium accumulates largely in the form of calcium carbonate. 

The high calcium status of the surface layers is evidently due to the leach- 
ing effect of the rain water in the immediate surface layer or zone of leaching. 
Laboratory studies carried out by Kelley (J9d7) in California have demonstrated 
that leaching with pure water will bring about this accumulation of replaceable 
calcium even on soils originally rich in sodium. 

In common with soils throughout Australia magnesium constitutes a large pro- 
portion of the replaceable metallic cation fraction. As replaceable magnesium is 
high in soils under a wide variety of conditions, it is thought that the process of 
solonisation has probably not contributed to the magnesium concentration in this 
instance. 

It has been well established that soils of most desirable yihysical properties 
and most suitable for agricultural development are those in which calcium is high 
in the replaceable cation fraction. For this reason it is unfortunate that the 
surface layers of these soils are ol' the calcium-magnesium type. But the subsoils 
are of the sodium- riiagnesium type w’ith respect to replaceable cations. Sodium 
clays usually exhibit undesirable jihysical properties. They readily lose their 
structure. They are sticky when w'et and readily puddle when cultivated so that 
they come intractable to w^ork with agrieultural implements. For this reason it 
is imperative that the surface soils in the Lakes district be protected as far as 
possible against loss. Erosive force.'! must be strictly controlled and cultivation 
should not be so deep that the subsoil clays, rich in sodium and wdth undesirable 
physical properties, are brought to the surface. Subsoil farming on these soils 
will be difficult and unprofitable, not only on account of the undesirable physical 
qualities under cultivation, but also because such soils provide an unsuitable 
medium for the proper development of crop roots. 

Another point of interest with respect to the chemical nature of these soils is 
the concentration of calcium carbonate in the .surface of the Milaru}) and Barookee 
scries. Normally, as in the Camm and Pallarup soil series, calcium carbonate 
accumulates in the clay subsoil in wdiat is technically knowm as the B^ horizon. 
In the Milarup and Barookee series, however, the surface layer contains several 
per cent, of calcium carbonate. It is thought that the presence of calcium car- 
bonate in the surface layers is due to the cycle of minerals brought about by the 
action of the vegetation. From field observations it is thought that the vegetation 
associations occurring on these soil types deposit calcium in their leaves, bark and 
other debris faster than it is I’cmoved by the leaching action of the rain. Conse- 
(juently, the surface, as wa^ll as the subsoil, is calcareous. In the other soil types, 
under a different vegetation association, the deposition of calcium is at a slower 
rate than tbe loss from the surface as a result of leaching by the rain water, .«o 
that accumulation is confined to the subsoil. 
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Details of the chemical data are given in the tables A, B, C, and D in the 
appendix. Those are summarised in Table 2. 

TABLE 2. 

JDitMbuHon TabU thowin^ Mineral JStalut of the Woodland and MaUee Scrub Soili of the ZaJtee Dietrid. The 
numbert show the Percentage in each range of the number of eamplee examined. 

Phosphate (PfO,) Pee Cent. 


Kango 

Below 

•005. 

•005-01. 

j 01 — 02 . 

1 

02-04 

•04- 06. 

•06-0S. 

•08-10. 

Jjo. of 
Samples 


i 

1 





Examined. 

Surface .... 

0 

27 

41 

18 

.'i 



22 

Subsoil 

19 

33 

38 

5 




21 


Potash (K 9 O) Per Cent. 


Range 

Below 

• 10 . 

• 10 - - 20 . 

•20- 30. 

1 __ ' 

-.30- .50 

' 1 

5^ 10 . , 

10-1 5. 

1 ’ 5 and 
above. 

1 

No. of 
Samples 
Exnmine<l. 

Surface . 

0 

14 

13 , 

1 

2i ' 


23 

' 9 

! 22 

Subsoil 


1 

1 i 

1 

30 

40 

1 

25 

1 20 


l^iMK (C'ttO) Per Cent. 


Range 

Below 

• 10 . 

•10- -.50. 

•5a~] 0 . 

10 - 2 - 0 . 

1 

1 

j 2 0 5 0. 

6 0-10 0 . 

10 * 0 - 
15 0. ! 

1 6 0 and 
above. 

No. of 

1 Samples 
Examined. 

Surface 


18 

50 

6 

4 

23 



, i 

22 

Subsoil 

1 

6 

j 


5 

25 

25 

30 

15 1 

20 


JlEPLAt'EAHX.K ('AUTITM AND SODICM. 

(Per cent, of 'J’otal Replaceable Metallic Cationb.) 


Range .. 


Below 

5. 

5-10. j 

1 j 

JO - 20 . 

j 20-30. 

30-40. 

40-50. 

1 

50 and 
above. 

^^o. of 
Samples 
Examined. 

SurfUce . 

Subsoil (3rd foot){ 


35 

22 

4 

35 

4 

9 

4 

35 

52* 

23 

23 

Ca 

Na 

9 

6 

18 

59 

9 

4 

5 

4.5 

41 

5 

22 

22 


* 20 per cent, in 50->60 per cent, range and 26 per cent, in 60 per cent, and above range. 


The figures presented in the appendix for calcium carbonate are calculated 
from carbonate (COa) which is determined by treatment of the soil with cold, dilute 
acid. As the soil carbonate is in combination with magnesium, as well as calcium, 
expression of the result as calcium carbonate is not strictly accurate. The results 
presented do not render it possible to calculate the exact composition of the car- 
bonate fraction, but an approximation may be made. Assuming that all of the 
calcium determined by digestion with concentrated hydrochloric acid occurs in the 
carbonate form, and that the remainder of the carbonate is combined with mag- 
nesium, it has been shown in Table E of the appendix that about 60 per cent, of 
th6 magnesium in the soil is accounted for. This indicates that some of the 
curbonate probably occurs as dolomite, an equivalent mixture of calcium and 
nwgnesium carbonates, or as magnesite, a crystalline form of magnesium carbonate, 
both of which are insoluble in cold, dilute acid and would not be determined by tfee 
inethod used for the estimation of carbonate. 
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Reference to Tables A-D of the appendix shows that the concentration of 
calcium carbonate in the fine earth fraction of the subsoil commonly ranges from 
20 to 40 per cent. In addition is a considerable amount of calcium carbonate in 
the form of nodules and stones which also represents lime accumulation as a result 
of pedogenic processes. No estimate of this fraction has been made, but in the 
Milarup loam it probably constitutes from one-third to one-half of the soil mass 
in many instances. 

No complete analyses have been made of the water soluble salts of soils 
examined in the course of this survey, but information has been reported for a 
large number of samples from the 3,600 Farms Scheme reconnaissance (Teakle 
1939, p, 223). These results, together with data from this survey, show that the 
anions are predominantly chloride when the concentration of water soluble salts 
in the soil is above 0.4 per cent. If the chlorides be expressed as sodium chloride, 
the proportion as sodium chloride would be generally over 70 per cent, of the 
water soluble salts. At low concentrations the proportion of chloride decreases 
to about 20 per cent. This relationship between chlorides and the water soluble 
salts is illustrated in Fig. 7. 



Fig 7. — Graph showing tht* variation in composition of the v.ater soluble salts 
with increasing concentration. The four points labelled G represent the Gulson 
sandy loam and show an unusually high proportion of ehloride. 


Study of the distribution of water soluble salts with depth in the profile shows 
a very rapid increase in concentration from the surface to a depth of about two feet. 
Below that depth changes in concentration are relatively small, and increases in 
some cases and decreases in other cases ^e observed. Examples of four typical 
salt profiles ars given in Fig. 8. 
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Taking the results of the survey as a whole, the salt concentration in the 
second foot is approximately double that in the surface foot. Early recognition 
of this fact is reflected in the standards adopted for low, medium and hi^h alkali 
conditions. 

With respect to the physical properties, vith the exception of the Milarup 
series, the soils are low in the silt fraction as (1et(*rmined by mechanical analysis. 
It is interesting that the soils of the mallee zone of South Australia show the 
same characteristic. The coarse sand: fine sand ratio is somewhat variable, but 
in general the coarse sand is in excess of the fine sand. The variations between 
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PERCENT SALT (NaCi) 

Fig. 8. — Graph showing the change in salt concentration with depth in the 
case of representative profiles. 

the various soil series ai'e not aulficient to indicate a wide variety of parent materials 
and generally the changes in the ratio with depth in the profile are hardly sufficient 
to be conclusive evidence of layering. It may be suspected that wind action has 
resulted in layering in the site selected to represent Milarup clay loam, but addi- 
tional information to that supplied by the coarse sand; finO sand ratio would be 
necessary before this point could be established. 
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The Milarup series differs from the others in being relatively high in the silt 
fraction. The reason for this has not been determined, although it is known 
from a study of the results obtained by means of the hypobromite method for 
dispersion in mechanical analysis that a considerable proi>ortion of the calcium 
carbonate falls in the silt grade. This would partly account for the silty nature 
of the Milarup soils as observed in the field but does not give complete explanation 
for the larger silt content of soils of this series. 

The extent o-f the sandy surfaced types, in which the depth of the surface 
sand is not excessive, may be regarded as encouraging from the agricultural point 
of view. It has been established that the presence of a sandy surface I’esults in 
considerable economy in moisture in that absorption is promoted and loss by 
evaporation is restricted. A considerable proportion of the soil types of the 
area, therefore, can be i*egarded as eminently suited for mixed farming under 
relatively low rainfall conditions. 


— The Salinity Problem, 

In a previous paper in this Journal, Teakle (I9J0) has shown that the w(K)d- 
land soils of the 8,500 Farms Scheme area south of Southern Cross are genc'rally 
more saline than those of the present wheatbelt. There is no doubt that this salin- 
ity problem also affects the l^kes District and that the future manifestations of 
salt will be more serious than in the older settled areas. This does not mean, how- 
even*, that all of the woodland and mallee scrub soils of the district are saline or 
useless for wlieat growing. Far from it. The analyses made in the course of the 
soil suney show that the greater portion of the soils of the woodland and mallee 
group, other than those of th(‘ morrel woodland, an* not saline and farming exper- 
ien('e proves that excellent crops of wheat may be grown. 

An analysis of the data from the .soil survey .shows that the situation with 
respe(*t to soil salinity when the country was pi'actically in the A'irgin state was as 
follows : — 


(/) Sails of the salmon gum v'ordlanil. 




Percentage. 

T)f*ereo of Salifiity. 

An*a. 


Of the Woodland 



Of the (iroup. 

and Mallee 
Scrub Soils. 


acres. 



IvOW 

.31,512 

69*7 

19- 1 

Medium 

1,083 

2-4 

•(> 

High 

12,573 

27-9 

7-6 


45,168 ] 

i 

j 1000 

i i 

27-3 


The bulk of the highly saline soils of this group are of the Caiiim sandy 
clay loam type (lA). These ai:e fre(]uently crabholey in nature, and experien(?e 
in the Salmon Gums district, reported by Teakle and Burvill (1939), shows that 
under the rainfall conditions experienced, improvement after clearing is slow, 
if at all. However, in the course of the mapping of this district, ceHain areas 
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of the lighter textured Canun sandy loam (1C) were included with the saline 
salmon gum soils. As the Camm sandy loam soils are unlikely to give serious 
trouble due to salinity, it may be concluded that the figures given above for the 
saline types are slightly high, and in the light of experience at Salmon Oums, 
somewhat magnify the salinity problem in the salmon gum woodlands. Gener- 
ally speaking, it will only be the heavier textured and crabholey phases which 
will be liable to serious damage from salinity. 


(ii) Soils of the Morrel Woodland. 




Percentage. 

Degree of Salinity. 

Area. 

j 

Of the Group. 

Of the Woodland 
and Mallee 
Scrub Soils. 

Low 

acres. 

I9J07 

320 

11-6 

Medium 

256 

•4 

•2 

High 

40.327 

67-6 

24*4 


50.700 

100 •() 

1 

36-2 


A large proportion of the soils of the morrel woodland, in particular the 
Milarup loam (4B) and the Milarup clay loam (9), must be regarded as unsatis- 
factoiy for wheat growing on two scort*s, one of salinity and one of unfavourable 
physical condition. Some of the low^ salinity group of this series, for instance 
the Milarup sandy loam, appear to be more suitable for wheat growing, but 
further data are required before any definite conclusions can be drawn. 


(iii) The Soils of the Gimlet and Merrit Thickets. 


Degrw of Salinity. 

AR*a. 

1 

Percentage. 

01 the Group. 

Of the Woodland 
and Mallee 
Scrub Soils. 

iiOW 

High 

acres. 

6,696 

6.498 

50*7 

49-3 

41 

4*0 

13,194 

1000 

8*1 


These soils have been mapped as the Varley clay (80) and the Barookee clay 
(8B). The Barookee clay (8B) covers the main area of highly saline soils in 
this group and must be regarded as generally unsatisfactory for agriculture in 
the district. The Varley clay is somewhat heavy for the general climatic condi- 
tio^. pi^vailing,^ but is otherwise suitable for farming. 
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(iv) Soils of the Mallee Scrub, 




Percentage. 

Degree of Salinity. 

Area. 


Of the Woodland 



Of the Group. 

and Mallee 



Serub Soils. 


acTOK. 

! 

j 

Low 

32,247 

69 0 

19-6 

Medium 

.5,286 

113 

3-2 

High 

tU98 

19-7 

r >*6 


46,7.31 

JOOO 

28 1 


The bulk of the soils of tho inalleo scrub are relatively light in texture on the 
surface and salinity is unlikely to be serious, except on certain types of rela- 
tively restricted area. Even these, in many instances, will proba})ly improve under 
a suitable cropping and pasture programme. 

In addition to the area of mallee scrub detailed above, there are some 18,323 
acres of low-lying country in de})ressions and adjacent to salt lakes which, in 
the virgin state, carry a type of mallee scrub vegetation. This is classed as the 
Hurlstone sand (5E) and is popularly refeiTed to as lakey country. Owing to 
the rise in the salt water table following extensive (dearing of the surrounding 
country, serious salinity is likely to develop in this type in the future. In older 
districts, considerable areas of country, similar in gcuieral features to the Hurl- 
stone sand, have become practically useless in the course of a period of years, 
and, on that account, the type is mapped with the high salinity group. 

Attention should be drawn to the fact that proximity to salt lakes does not 
necessarily indicate liability of soil types to salinity. Soil salinity is governed 
largely by the nature of the soil type, particularly with respect to the texture 
and structure, and the depth of the salt water table. In many instances, soil types 
adjacent to the salt lakes are of a sandy or light loamy nature, are well elevated, 
and, in consequence, may l>e devtdoped for agriculture without danger of salt 
cncroa<bment. 

Only limited data of any degree of accuracy regarding crop responses on 
saline and non-saline soils of the district are available, and these are of little 
value as they refer to new land or land under its second crop. Enquiries made 
by Mr. A. Martin, the Agricultural Bank Inspector of the district, in 1931-32, 
were quite inconclusive as far as any correlation between crop yield and the 
salinity status of the farms could be determined. Deterioration of land as a 
result of salinity typically occurs with the passage of years, unless a suitable 
method of management can be discovered. 

The situation with respect to salt was put in a general way by the then Chair- 
man of the Agricultural Bank, the late Mr. A. McCallum (‘‘West Australian,” 
May 6, 1936), who stated that while many blocks which were severely afPected by 
soil salinity were still “producing good crops, as the years have gone on, salt, to 
an increasing degree, had shown itself. . . . .” 

4. — Agriculture, 

The Lakes District is essentially an area suitable for* mixed farming, with 
wheat production and stock raising as the principal activities. Sidelines may in- 
clude pigs, poultry, etc., but transport difficulties will restrict diversification. 
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The better class soils, imrticularly those of the salmon woodland and 
the best of the mallee scrub types, are well suited to wheat growing and pasture 
production for stock raising. Wimmera rye grass, barley grass and the hardier 
types of clover and medics offer considerable promise. Experience in the older 
districts on similar soil types points to the sound nutritional value of the pasture 
of these soil types, especially for sheep and wool production. The results obtained 
in this district over the last few years contirm this opinion. 

On the saline soils and snuffy morrel types, pasture production with a limited 
amount of cropping can be recommended on the basis of results on the Salmon 
Gums Research Station. Wimmera rye grass and trailing salt bush are of greatest 
promise, and experiments being carried out by Mr. A. S. Wild in the Lake Grace 
district point to the value of a number of other species. The despised barley 
grass is of very considerable value for early feed, particularly on the snuffy mor- 
rel types. As forage crops, barley and oats may be recommended. It is likely 
that the use of some cultivated crops will be necessary to maintain the vigour of 
the pastures on these soil types. 

For the heath and wodjil soils rye is well worth a trial for feed purposes. 

ICncouraging results have been obtained from the use of pasture on saline 
soil types on the Salmon Gums Research Station. As a i*esult of these experiments 
there is some evidence that a pasture cover so improves the soil conditions that 
satisfactory wheat crops may be obtained following a period under well-established 
I)aslure. 

In the uncleared eounti*y the stock carrying caj acity is very low but may be 
enhanced by light burning whi<?h increases production and improves the feed value 
of the various shrubs. Near the lakes, salt bush, when used as an adjunct to the 
improved pastures and stubbles, will be of value for stock purposes. It must b(* 
remembered, however, that salt bush must be handled with great care as over- 
grazing leads to rai)id deterioration. 

With respect to general agricultural practice, the e.Kperience of the wheat- 
belt will apply to the Lakes District. Fallowing will be n(*cessary for wheat grow- 
ing, as will also be the use of superphosphate and suitable cereal varieties planted 
at the correct sowing times. On account of the paramount importance of the 
surface soil, due to the chemical (Conditions discussed above, every care must be 
taken to control soil erosion. For tins purpose over-cropf)ing and over-stocking 
must be avoided and particular attention paid to pasture production as the means 
of restoring the soil after a period of cultivation. To this end, it is fortunate that 
the rainfall is irasonably leliabie and generous. The si)read is better than in the 
more northern agricultural areas of similar precipitation, and neither the winters 
nor the summers are severe. However, the rainfall records for the most northern 
part of the district. Emu Rock, are low and give warning of marginal conditions 
for mixed farming. 

Tt is desirable at this point to discuss more fully the question of the soils of 
the morrel woodland. Frequent reference has been made above to the unsatisfac- 
tory agricultural reputation earned by these soils throughout the lower rainfall 
areas of the Western Australian wheatbelt. Although these soils are chemically 
the richest of the wheatbelt region, farming experience has proved them to be 
most disappointing. They produce a satisfactory growth of wheat during the 
wet winter months but the crop suffers in the dry spring ripening period, with 
resultant low grain yields. Good yields are obtained only in wet seasons. 
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Tlu‘ unsatisfactory returns arc commonly associated with the siiuflfincss or 
powderiness of the surface and farmers who have had success in the handling; of 
soils of this type Imvc attempted to compact the surface, particularly by the use 
of stock, and also by the use of shallow working’ imidements, over a period of 
years. However, ])!*ogress is slow and tin* damaging effect of deep ploughing will 
be felt for many subse(iuerit years. 

The reasons for the unsatisfactory croj) returns on morrel soils under low 
rainfall (‘onditions are still obscure but a number of factors may be recognised : — 

(1) These soils are very highly calcareous even on the surface, a fact which 
Teakle (19.18) has suggested mav be due to the supposed superior lime gathering 
propensiti(*K of the* morrel timber. The occurrence of lime in the surface may be 
responsible for the unavailability of certain essential minerals for plant growth, 
with conse(juent nutritional disturbaru'es of the growing crop. Experiments which 
have been carried out in the past have not yet pointed to any operative nutri- 
tional factor. 

(2) Th(‘se soils are powder \ or snuffy when dry. They do not form the de- 
sirable crumb structure of good arable soils and moisture absorption is often 
restricted, due to hydro])hobic properties. 

(3) These soils show unusual ca]»illary powers and raise water by capillary 
action more rapidly and to a greater height than do the other woodland soils with 
normal crumb structure. Furthermore, it seems that moisture will rise by capil- 
larity in these soils from a moi.st .subsurface in the absence of a definite wate^* 
tabh*. As such a large pro]>ortion of the soils of the morrel woodland in the 
Lakes District is highly saline in the vi}gin state, it is to be expected that, follow- 
ing clearing, surface accumulation of salt will result from the operation of these 
capillary } lowers. In other di.stricts bare patches due to salt are probably more 
common in .soils of this nature than in any other .soil type. 

It i.s indeed unfortunate that approximately half of the woodland soil types 
examined in the Lake's District belong to the morrel group and are of restricted 
value for cropfjing purpo.ses. When developed, they must be regarded essen- 
tially as jiasture .soils; barley grass, wimmera rye grass and salt bush appear to 
f)e the mo.st ])romising species. 

It is unlikely that a .satisfactory solution of the problems involved in the 
growth of .satis! actory wheat crojis on morrel soils will be obtained until the 
matter is given special attention by a team of research workers. There is no 
reason why a concerted attack should not yield po.sitive results in the course oi 
a few^ years and enable the fertility .status of this extensive soil type to be more 
effectively used for the i)roduction of agricultural crops. 

The water supply of the district is i)ractically confined to excavated tanks 
or dams, except around the granite outcrops where wells occasionally may Oe 
located or rock catchments constructed. With the exception of the morrel types, 
the subsoil conditions in the woodland country provide good holding, and the ’e 
should be little danger from .salt water invading the dams, except on low-lying 
areas which are readily recogni.sed as unsuitable for water .storage. 

Transport is a problem vital to the prosperity of the district and will always 
present difficulties on account of the distribution of the farming country. As 
explained above, the agricultural soils are largely confined to a valley which is 
very naiTow over much of its length of 70 miles. This means uneconomical 
transportation for a district of little more than 100 settlers over a distance of 
70 miles, unless railways can be built to serve farm lands further east. LTiider 
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present conditions it is necessary to develop a type of agriculture which requires 
a minimum of transport service, and this appears to be the policy of the settlers 
occupying the territory. 
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APPENDIX A. 

Mechanical Analyses and Chemical Data of the Soil Types. 

The information with respect to mechanical analyses and chemical data for 
the type samples rej)resenting the main soils of the Lakes District are given in 
detail in Tables A-D. In securing this information the standard methods of 
analysis were used throughout. 

Mention may be made of the fact that the quinhydrone method, using a one 
to one in the early work and later a one to two and a half soil-water suspension, 
was adopted for determination of reaction, and the Ksodium hydroxide dispersion 
method proved most satisfactory for the mechanical analysis. 

Replaceable calcium and magnesium were determined by double extraction 
with normal sodium chloride solution. Replaceable sodium and potassium were 
extracted with normal ammonium chloride. 
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Quhihydrone electrode-sdl : water ratio 1 : 1 for Serial Noe. beiow 1000 , 1 : for Seriai Nos. above 1000. t Per cent, of total replaceable 



Table B. 

MECHANICAL ANALYSES AND CHEMICAL DATA OF SOILS OF THE CAMM AND CARMODY SERIES. 
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Table C. 

MECHANICAL ANALYSES AND CHEMICAL DATA OF SOILS REPBESBNTING THE MlLAktJP SERIES. 
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MECHANICAL ANALYSES AND CHEMICAL DATA OF SOILS REPRESENTING THE MILARUP SERIES 
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Table D. 

mechanical analyses ANb CHEMICAL DATA OF SOILS OF THE GULSON AND BAKOoEEE SEHiES An 1> SCbTY’FES IB AND ID. 
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pH of 40-60-ineh layer, 5*48. t Qiiinhydrone electrode — soil : water ratio 1:1 for Serial Nos. below 1000 ; 1 : 2*5 for Serial Nos. above 

I Per cent, of total replaceable metallic cations. 
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APPENDIX B. 

Mechanical Anahitiii< hif the B ffpobromitc Method. 

As many ot* the samples examined eontained a considerable proportion of 
ealeinm carbonate in the fine earth fraction, a number of samples were examined 
by the hypobromite method and the results comi>ared with the International 
Method. In the International Method calcium carbonate is destroyed by acid 
tr(‘atment and the removal of a considerable portion of the mineral fraction of 
the soil will undoubtedly affect any interpretation of the mechanical analysis. 
So that this impoi’tant fraction of the soil minerals may be included in the 
mechanical analysis, the hypobromite method may be used, where' y the organic 
matter is destroyed aiul the colloids dispersed without the removal of the calcium 
carbonate. 

In order to compare the lesults of the two methods the ])ercentaf 2 :es of the 
fraction determined in mechanical analysis by th»- International Method have 
been calculated on the basis of these fractions plus calcium carbonate. The dif 
j’ereiices in the i)ercentaj>:e of each fraction obtained by the two methods of analy- 
sis should fifive a nu'asure of the distribution of the calcium carbonate between 
these fractions. These comparisons are set out in Table E, which shows: — 

(1) The hypobromite method was considerably less effective than sod- 

ium hydroxide as a dispersing ajrent for the clays of these soils.* 

(2) A considerabl(‘ proportion ol* the calcium carbonate a}>pears to fall 

in the silt fraction. 

*J)(*struction by strong hydrochloric acid of the calcium carbonate of 
the sand fractions s(‘[)a rated by the hypobromite method liberated a 
small amount of clay which was ap])arently trapped as the calcium car- 
bonate was defiosited in the soil mass. This fact accounts, in part, 
foi* the disjiarity in the clay figures for the two mtdhods after making 
allowance for calcium carbonate. 


APPENDIX C. 

The jHiytiiioaing of ealcifUh and magne^iam ia cAirbonatc f aciioa. 

Jn Table F the analyses for carbonate, calcium and magnesiffm have beeri 
(‘alculated in terms of chemical equivalents, so that the possible partitioning of 
the calcium and magnesium in the carbonate fraction can be calculated. Tl)e 
analyses of non-carbonate soils, or soils low’ in carbonate, show’ that the calcium 
content, other than in the carbonate form, is relatively low’, })robably of the order 
ol magnitude of 0.1 to 0.2 })er cent. It may reasonably be assumed, therefore,, 
that the calcium in the calcareous soils w’as in’edominantly in combination with 
carbonate*, and, for purposes of calculation, it is assumed that the total calcium 
is combined in this form. A certain amount of the magnesium will be combined 
in the non-carbonate soil minerals and the remainder wdll be located in the car- 
bonate fraction. Portion of the magnesium in excess af that equivalent to the 
residual carbonate may be in the form of dolomite, and as magnesite, a crystal- 
line form of magnesium carbonate. These magnesium compounds are relatively 
resistant to the attack of cold dilute hydrochloric acid, so that portion of the 
carbonate fraction in the soil may not have been determined by the Hutchinson- 
McLeiinan method used in this work. The amount of magnesium which could 
combine with the residual carbonate, as determined after combination wdth iho 
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calcium, is shown in the final column. From these results it has been calculated 
that, on the average, approximately 60 per cent, of the total magnesium can be 
accounted for in this manner, leaving about 40 per cent, which must be in com- 
bination in non-carbonate minerals or as insoluble carbonates in the soil. 


APPENDIX D 


List of local and botanical names. 

Local name. Botanical name. 


salmon gum 




Bncalyptas sal monophloia. 

uiorrel (red) 

. . 



E, oleosa var, longioornis 

morrel (black) 




E, mcAanoxylon 

gimlet 




E, saluhris 

Kondiiiin black))utt 



E, Kondininensis 

merrit 




E, Flocktoniae 

redwood 




E, oleosa var, travseontinentaUs 

yorrell 




E, gracilis 

swamp gimlet 




E, spathulaia 

York gum mallee 




E, foecunda 

sand salmon gum 




E, IvpiophyUa 

malices (white) 




E, dmnosa 

„ (black) 




E, oleosa 

» (red) 




E. eremophila 

.) (riug 



K. annnlaia 

boree (ordinary) 




Melaleuca pavperi flora 

c 

c 




M, (juadrifarta 

broom bush 




M. tincinata 

umbrella bush 




M, cardiophyfla 

blue tea tree 




M, pentagon a 

jam 




Acacia acuminata 

claybush 




A. sericocarpa 

A, Grajjiana 

needle bush 




Vavicsia aphylla 

centipede bush 




Templetonia sulcata 

salt bush 




Atriplex ,^p. 

hop 




Vodonea stenozyga 

(piondong 




Eantalum acuminatum 

daisy 




Clear ia Muelleri 

ros’emary 




0. revoluta 

navy bush 




Halgania lavandulacea 

boxthorn 

. ,, 



Lycium australe 

grey bush 




Cratystylis conocephala 

native cherry 


.. 


Exocarpus aphylla 

boronia 


. . 

. . 

Boronia xerophila 



Differences in the results of mechanical analyses of soils of the Lakes District by the Standard method and the Hypobromite method. 
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Msl = Milarup sandy loam. 
Ml ~ Milarup loam. 

Mel = Milarup clay loam. 
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Table F. 

On the assumption that all of the Calcium is combined with Carbonate, this table 
shows the Total Magnesium and the amount of Magnesium that could combine with the 
Residual Carbonate in the soil. 

Analyses and calculations expressed as chemical equivalents per 100 gm. Air Dry Fine 
Earth. 


Serial No. 

Soil Series. 

Depth. 

(Wbouate. 

(Calcium. 

]Ma»ruosiura. 

Magnesium 
which could 
combine 
with 

Residual 

Carbonate. 

46» 

Pallarup ... 

iiiches. 

27-43 

.128 

.103 

.034 

.025 

486 

do. 

24-40 

.592 

.540 

.076 

.062 

464 

do. 

25-43 

.314 

.348 

.104 

—.034 

1039 

do. 

18-26 

.190 

.159 

.074 

.031 

1046 

do. 

21-35 

.992 

.536 

.605 

.456 

1053 

do. 

14-28 

.043 

.040 

.050 

.003 

214 

Camm 

30-48 

.356 

.182 

.212 

.174 

507 

do. 

21-42 

. 190 

.177 

.074 

.013 

521) 

do, 

. __ . 

2(V31 

.290 

.153 

.160 

.137 

470 

Milarup 

0- 5 

.150 

. 145 

.008 

.005 

47.3 

do. 

28-43 

.608 

.428 

.228 

. 180 

477 

do. ... j 

22-40 

.756 

.366 

.430 

.390 

490 

do, ... ' 

25-40 

.390 

.356 

.104 

.034 

495 

do. 

0- 6 

.094 

.101 

.045 

— .007 

498 i 
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516 
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Stored-grain Pests. 

C. F. H. Jenkins, Government Fntomolof^ist. 
INTRODUCTION. 

Stored foodstuHs such as grain, dried fruits and hour are constantly liable to 
the attacks of insect pests, with the result that the farmer, grain metchant, miller 
and grocer have a continual war to wage in order to keep their pi*oducts in a 
wholesome condition. 

At the present critical stage in Australia’s history, the importance of storage 
pests, usually known to the trade as “weevils,” is so vital that it is the duty of 
every individual to see that the utmost is done to (combat the depredations of these 
tiny but nevertheless powerful enemies. 

During the 1914-18 World War, millions of bushels of bagged wheat were 
stored in Australia on account of the lack of shipping space, and incalculable 
damage was done by mice and “weevil” attack. Due to the pn»sent war condi- 
tions there is every possibility of large stocks of wheal accumulating in this State, 
but we must profit from previous experience and see that rodent and bisect damage 
is reduced to a minimum. 

The farmer may think that this is a matter for the Government or for the 
merchant who holds the wheat, but th(* responsibility cannot be shelved in that 
manner, for although this view may be partly correct, the first responsibility lies 
with the farmer himself. 

Before dealing with the methods which may be adopted to safeguard the grain, 
it will be Avell to know the names of the insects with which wo are concerned, how 
they may b(* recognised and the way in which tliey atfect the wheat. 

Grain insects may be divided into two main groups which can be listed a>> 
foIloAvs : — 

I. Primarj/ Ivsrvts . — Those capable of affecting sound grain — 

Rice weevil {Calamlni orijzae L.). 

Granary weevil (T. (jrauaria L.) 

Lesser grain borer {Rhkopertka dominica Fabr.). 

Angoumois grain moth (Sitotroga cereal ella Oliv.). 

II. Seconding Insects . — Those incapable of attacking sound gi*ain — 

(-onfused flour beetle (TriboUum confusnm Jaccj.-Duv.). 

Rnst-red flour beetle (T. castanenm ITerbst.). 

Saw toothed grain beetle (Orgzncjihilus snrinamensis L.). 

Flat grain beetles {Laewephfoeus spp.). 

There is a belief prevalent even in these times that “weevils^’ appear sjion- 
taneomsly in grain just as toads were believed by the ancients to be the product 
of mud and slime, and flies an inevitable sequel to filth. That there is absolutely 
no foundation for this will be seen from the life history details which follow. 
Clean wheat will i‘emain free from insect attack indefinitely if no outside infection 
is permitted. Every “weevil” is derived from an egg laid by a female and there 
is definitely nothing spontaneous or mysterious about an outbreak, howe\ er obscure 
the source of infestation may be. 
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PRIMARY PESTS. 

Rice Weevil {C(dandra oryzae L.). (Fig !•) 

Sometimes known as the black weevil, this insect varies considerably in size, 
but seldom exceeds one-eighth of an inch in length. The size is readily gauged 
from a comparison with a wheat grain in the accompanying illustration. 



Flgurt* 1. 

Life stages of Rice W^eevil in wheat. 1.— Grain dissected to show fcgg. 2.'- W 11 grown 
larva. 3. — Pupa 4. — Adult teeding upon kernel. Note in 4 the hole in lower portion of 
kernel made by the adult on leaving the seed. The othei* shallower holes were made by the 
adult m feeding after emergence. 

[From U.S. Dept. Agn ] 

Bt'ing a true wtH'vil the head i.s jnoduced into a long snout at the end of which 
the mouth parts are borne. The colour varies from reddish brown to almost black 
and usually four light-coloured spots are di.stingiiishable on the back. The thoiax 
is densely pitted with round punctures. 

Beneath the wing covers are a pair of fully dpveloi)ed wings and although the 
insect is seldom seen in flight, it is quite capable of adopting this metliod of 
progression. 

In some countries indeed these Aveevils fly from the barns into the fields and 
attack standing grain, but careful observations have failed to reveal any such 
tendencies in this State and it is considered that summer conditions are uiisuilable 
for the field activity of this insect. 

The adult weevil can live for a considerable [)erio(I, published figures varying 
from four to eight months, and during this time 300 to 1,000 eggs may be laid. 

Before laying her eggs, the female bores a small hole with her mandibles into 
the wheat grain and therein deposits an egg. This is then covered Avith a gelatinous 
fluid which entirely plugs the hole. The fat, legless .grub which emerges aft<‘i‘ three 
or four days feeds in the grain for about a fortnight and then pupates to emerge 
as an adult weevil at the end of about a Aveek. It will be seen, therefore, that from 
egg to adult occupies from three weeks to a month. This time varies gi-eatly 
according to temperature and humidity, and under cool conditions would be greatly 
increased. Below an average temperature of 50 AACevil activity is considerably 
checked, but in this State the mean monthly tem^^erature falls below 50 "^F. in but 
a few districts and then for only a short period. Weevils when working in wheat 
themselves tend to raise its temperature so that our winter conditions cannot be 
regarded as a serious check upon the pest. 
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Granary Weevil (Calandm granaria L.). (Fig. 2.) 

The granary weevil is reddish brown to black in colour, and about the same 
size as the Rice Weevil from which it may be distinguished by the lack of the 
light spots on the wing covers and the presence of elongated instead of circular 
punctures on the thorax. Another important difference is the absence of flight 
wings. 



Figure 2. 

Life stages of Granary Weevil in wheat a, W'lll grown lai va , h, pupa; c. adult 

[From U.S Dept Agri 1 

As ill tin* case of the rice weevil, the adults and grubs feed voraciously on 
grain, and the life history and habits of the two are so similar as to retpiire little 
further comment. 

The grain weevil, although usually associated with the rice weevil, prefers a 
temperate climatt^ and considerable damage is not experienced locally from this 
species with the possible excej)tion of some of the (‘xtreme southern rregions. 

The Lesser Grain Borer {Rhi::operlha dominica Fabr.). (Fig. 3 and 3a.) 

Th(‘ ](*sser grain borer is not a tme weevil, but belongs to the same group as 
many of the timber borers (Bostrichidae). Tt is one of the smallest grain pests, 
but one of the most serious in this country. 

During the last war many shipments of Australian wheat W(T(* heavily In- 
fested by this bc‘etle and it became known abroad as the Australian wheat weevil, 
although its native home is probably India. It is cylindrical in shape, dark brown 
or black, and about one-eighth of an inch in length. 

Both the adults and the larvw are responsible for serious damage to a variety 
of grains. The beetles may live for a period of up to four months and during 
that period lay 300 to 500 eggs. The eggs are laid singly or in clusters in the 
loose grain, and the young larva? feed upon any floury material present or bore 
into grain damaged by the attack of the parents. They are generally incapable 
of entering a sound grain. From egg to adult is said to occupy about a month 
under favourable conditions, but may be extended to several months. 
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Figure 3. 

Life stages of the Lessor Grain Borer, a, Well-grown larva, b, Pupa, c, Two Adults. 

fFrotn IT.S. l>ept. Agri.] 



Figure 3a. 

— Grain of wheat attacked by the Lesser Gram 
Borer. 2 — ^The Lesser Grain Borer, 

IFrom Ag. Gaz , N.S W.J 

This pest is now widely distributed in Western Australia, having been first 
recorded at Fremantle in about 1916. The Geraldton zone was the first country 
area to be widely affected, but in recent years many other distri(‘ts have reported 
the pest. 
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The Angoumois Grain Moth {Sitotroga cerealella Oliv.) (Fig. 4). 

The Angoumois grain moth is buff or yellowish brown in colour with a wing 
spread of about half an inch. It is sometimes found infesting old hay stacks and 
is parasitised by the hay itcfh mite {PedicMloides ventricosus) which sometimes, 
produces an annoying irritation during the process of chaff cutting. 



Figure 4. 

1 Adult moth (a), egg (b). wheat grain (e) 2. — Section ot wli.al grain 
showing egg and entrance (haiinel «t joung larva 3 - Full-gniwii larva 
1 --Pupa Adult moth after leaving by emergence hole us ^hovvn 

[From U S Dept Agri 1 


Like the rice weevil, tbi> iiiotli is known in some countries to fly into the field 

to infest the standing grain, but so far no proof of this habit has been received 

locally, and wc can ('onfine our att(‘ntions to the insect as a ])est in store. 

An average of 40 or oO eggs ore laid by the female, but sometimes as many 

as 250- JOO may b(* deposited. They are laid on or near the grain and the tiny 

grub on hatching hoi-cs into the kernel, often spinning a small cocoon at the 
entrance. When fully fed it eats out a channel to the seed coat, but leaves a small 
portion intact which is later pushed off as a lid when, after the pupal stage spent 
in a silken cocoon within the grain, the adult moth finally emerges. From egg to* 
mlult occupies about five* week^' but again development is greatly slowed down 
under cold conditions, although tlie moth is said to he capable of working at lower 
temperatures than tin* weeviU. 


SECONDARY PESTS. 

Confused Flour Beetle {Triholium confnsnm Jac(j. Duv.) (Fig. 5). 

The confused flour beetle is a rather elongated shiny reddish brown beetle 
about one-seventh of an inch in length. The head and thorax are densely pitted 
and the wing covers ridged lengthwise with punctures sparsely distributed between 
the ridges. 
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Like the other storage pesta mentioned it is not native to Australia but has 
been widely distributed by eommerce and may be found attacking farinaceous 
materials in all parts of the world. It is principally a pest in iiour mills, being 
incapable of feeding upon sound grain, but it will attack broken grains and kernels 
damaged by weevils and consequently helps in the final destruction of stored 
wheat. 

The average life of a beetle is said to be 12 months or more, and females may 
lay over 400 eggs. These are deposited loosely, and being cox ered with a sticky 
Secretion become covered with flour or grain dast and readily cling to the sides 
of bags and other receptacles so that clean material placed in them can rapidly 
be infested. In five to 12 days the eggs hatch into small grubs about :i/10ths of 
an inch long and resembling tiny wire worms. These pupate as naked yellowish- 
white pux)a* and about six weeks after the egg was laid the adult beeth* unerges. 
As with the other insects mentioned, this life cycle may be greatly xDvolonged by 
adverse conditions. 




Figure 5. 

The Confused Flour Beetle. 

[From U.S. Dept. Agrl.] 


Figure 6. 

The Rust Red Flour Beetle 

I From U.S. Dept. Agri.] 


Rust-Red Flour Beetle {T. castaneum (Ilerbst)) (Fig. 6). 

The rust red flour beetle cannot be distinguished from the foregoing species 
without a magnifying glass, but whereas the antenna? of the confused flour beetle 
increase gradually in size towards the tip, those of the rust-red species increase 
abruptly at the tip, giving them a clubbed appearance. In addition, as can be 
seen from tlie accompanying illustrations, the sides of the head of the confused 
flour beetle; are expanded tind notched at the eyes whereas in this sjiecies the sides 
of the head are nearly continuous at the eyes. 

The habits and life history of this species ivsemble very closely those of the 
confused beetle and so need not be further detailed. 
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The Saw-Toothed Grain Beetle (Oryzatphilus surinamensis (L.)) (Fig. 7). 

The* saw-toothed grain beetle is smaller than the flour beetles and of rather a 
darker brown colour. It may also be recognised by the six saw-toothed projec- 
tions on each side of the thorax from which the popular name is derived. 



Figure 7. 

Sa\v-lo<ithe(l Gruiij Btetle h. Adult, b, Pupa; c, Larva. 

I From US. Dept. Agn.l 


It is one of the coinmoueht insects found in stored grain in this State, and 
also attacks many other foodstuffs such as dried fruits, nuts, etc. 

The female beetles live from six to 10 months and may lay from 50 to 250 eggs 
whi(*h may he deposited loosely or in the crease of a wheat grain. After three or 
four days the larvte appear and two weeks elapse before they spin a thin cover- 
ing in which to pui)ate. From egg to adult occupies about four weeks under 
suitable conditions. 

Like the Hour be(*tles, thi.s insect in its adult and larval stage fe(*ds upon flour 
and damaged grain and assists materially in furthering the damage commenced 
by the weevils and grain borei’s. 


Flat Grain Beetles {Lamophlams spp.) (Fig. 8). 

The* flat grain beetles are amongst the smallest of beetles found in stored 
grain, being only about one-sixteenth of an inch in length. The colour is reddish 
brown and the anteniue are relatively much longer than in any other beetles 
mentioned. 

The eggs are laid loo.sely or in grain crevices and the liny larva* form 
gelatinous cocoons, covered with food particles in which to juipatc. From egg 
to adult occupies about eight or nine weeks. 

Mill Floss, Flour Bugs, and Bran Bugs. 

The beetles described under the heading of ‘‘Secondary Insects^’ are vari- 
ously known as flour bugs, bran bugs, and mill floss. They are often to be found 
swarming on bags and in wheat bins and their presence is undesirable, especially 
in flour mills, but to the farmer or wheat merchant they are not of much conse- 
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quenee and so it is iinpoitant to be able to distinguish between the primary pests 
which are able to destroy sound grain and the s(H*ondaries which follow in their 
wake. 

This knowledge may save unnecessary anxiety and expenditure in control 
an(‘asures. 



Figure S 
Flat Beetle 

I From U.S. Dept. Agri J 

J»REVENTIVE MEASURES. 

Moisture Content. 

It is generally known that wheat with a high moisture eontent is more prone 
to insect attack than that which is very dry, consequent!}' the climatic conditions 
in Western Australia themselves afford one of the greatest protections to stored 
grain. Wheat when harvested may contain up to 12 per cent, moisture, but if 
stored in inland districts the figure may drop in the summer months to as low as 
4*ight per cent, or nine per cent, and th(‘ scarcity of summer rains favours the safe 
keeping of the crop. When, as in times of war, grain may have to be .stored over 
one or two winters it is essential to see that no watcn* is allowed to leak in, as 
•damp wheat is one of the most favourable media for the rapid multiplication of 
weevils. 

Much has been written about the figure at which weevil activity ceases on 
account of the lack of moisture in wheat, and about 10 ]»er cent, is the figure 
usually quoted. There is much more work to be done on this matter before this 
-can be taken as final, but it is certainly a guide to the degree of liability to attack, 
and wheat which can be kept in this dry condition is certainly less liable to 
damage than that with a higher moisture content. 

Sanitation. 

This is undoubtedly the most important factor in insect control and scrupu- 
lous sanitation should be observed right from the harvester box to the bakehouse 
door. All wheat should be cleared out of the harvester before it is put away and 
this ensures that when it is taken out next season clean wheat will not be con- 
taminated before ijb entei*s the bags. 
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Second Hand Bags, 

The mention of bags biings us to another extremely important point. In 
districts where bulk installations are present the same bags may be used year after 
jear to cart to the siding. A little grain may be left in the bags when they are 
put away and this may be sutlicieni to harbour enough weevils to cause trouble the 
following year. 

When finished with, bags should be turned inside out, thoroughly shaken and 
brushed, and hung away from any grain. They will then be quite clean and safe 
when needed later. If there is any reason to suspect that bags have contained 
weevilly wheat, they should be given special treatment and, if possible, placed in 
boiling water for five or ten minut(*s as this will kill all stages of insects that may 
be present and cause only the slightest shrinkage of the bag. 

Store houses and sheds should be thoroughly swept of all old grain and refuse 
and treated with some suitabh* insecticide, and new wheat should never be stacked 
near that of another season. Where possible wheat should be stored on a sound 
grain-proof floor, so that seed cannot trickle through on to the ground beneath 
and so be out of reach of the broom. 

Conveyances, such as railway trucks and lorries should not be overlooked as 
sources of trouble, as wheat and insects harboured in cracks and runners can 
easily be responsible for infesting fresh consigiiinenis, or even during their jiassage 
about the countryside, bringing (contamination to ch'an storage sites. 

To carry out the above instnudions may seem irksome and fiddling, but if 
clean wh(*at is put into a clean container and no infested material is allowed to 
contaminat(‘ it, there will be no troubh* from w’eevils. Never was the saying ‘‘Pre- 
vention IS better than Cure” more worthy of observation than in the case of com- 
bating storage pests, for once a s(*rious outbreak occurs, its control cannot be 
ohtaiiKMl without great expense, labour and loss. 

A f(*w weevils in the bottom of a bag may be enough to infest a whole bin 
•or even a shipment, and so every farmer should strive to see that his careh*ssn(}ss 
is not tin* cause of a widespread loss. 

Storagr Methods. 

Tlu* bulk storage of grain has much to rec'ommeiid it for the prevention of 
insect attack, (^specially if the bins or silos are of a type that can be readily fumi- 
gated or ch*aned. On this account steel or concrete bins are desirable, for the walls 
and iloor (‘an be made practically insect-])roof and if thoroughly ch*aned before 
being filled, ('l(*an wheat can only be contaminated from th(‘ top. The infestation 
will not penetrate to any great distance, as the weevil is said to be unable to pene- 
trate further than about o feet, and the drain Moth (‘ould only work in a vt‘ry 
sup(*rficial layer. 

Wooden silos are sometimes bored into by various insects; c.//. the Crain 
Borer, and cracks also ofi'er a suitable harbour from which it is difficult to dislodge 
pests by any other means than fumigation, henc(‘ as little wood work as possible 
should be employed in constructing grain receptacles, and for farm purposes iron 
tanks are probably the most satisfactory containers available. 

CONTROL. 

IVobably the most universal control treatment for grain p<‘sts is fumigation, 
but other treatments such as heat and insecticides have thtdr place. Many other 
methods, including electricity and sifting, have been attenqited, but without (*n- 
eouraging results. The latter may free the wheat from adults, but does not deal 
with the eggs and other stages in the grain; hen(*e reinf(*station soon follows. 
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Fumigation. 

For this method to be etfeetive the container to be treated must be mote or 
Jess pis tight. Carbon bisulphide and hydrocyanic acid gas are the two most 
common gases used. The latter, being lighter than air, has poor penetrating pro- 
perties and is more suitable for fumigating containers and mills than (juantities 
of bulk wheat. Temperature is an important factor in fumigation, and a tem- 
perature of at least 70® to 75° is desirable for good results, as anything lower 
tends to redure the efficiency of many fumigants. The volatilisation of fumigants 
may be incrcas(*d either by spraying them into the fumigation chamber or by 
vaporizing the liquid by the application of heat in an apparatus called a vaporizer. 


Cit rbon Bish Iph ide. 

This gas which is heavier than air is very inflammable and explosive and hence 
requires considerable care in its use. The method of application is to pour the 
desired amount of liquid into shallow pans or pieces of sacking and place them on 
the top of the gj*ain. It the d<*pth of grain is greater than five feet, it is desirable 
to introduce the fluid by means of a pijHi with outlets at suitable distances and in 
this way the gas which is given otf will penetrate to all parts. Moist grain may 
be injured in its germination properties by this gas, and the baking quality of 
flour is said to be sometimes injured by the vapours, but thi^ may be prevented 
by airing the Hour before baking. 

Carbon bisulphide should be applied at the rate of 1 lb. per 25 bushels of grain, 
or 4 lbs. per thousand cubic feet of space to be fumigated. The wheat should re- 
main sealed for 48 liours. 

Bpdroctfanic Acid Oas. 

This is chiefly used in this country for fumigating flour mills as the Are hazard 
is too great when carbon bisuli^hide is used. Cyanide, however, is ^•ery toxic to 
humans and must be used with great care. The gas may be generated by -what 
i.s known as the ^‘pot method^^ or from a number of proprietai’y preparations. 

The standard formula for preparing the gas is as folIoAvs — 

Sodium cyanide, 1 ounce. 

Commercial Sulphuric Acid, 1*4 fluid ounces (.‘1 tables])oonfuls). 

Water, 2 fluid ounces. 

In the case of a mill each storey is treated as a st‘))arate unit and mad(‘ as 
airtight as possible, but as the gas tends to rise the dosage on the bottom floor 
should be somewhat increased and the upper ones somewhat decreased. The dosage 
may be worked out on the basis of 1 11). of cyanide to 1,000 cubic feel of space 
for the ground floor. 

In preparing the mixture the sulphuric acid should be poured into the water 
and not vice versa, and the cyanide should be suspended ov(»r the earthenware* 
crock, containing the liquid, in a paper bag and lowered in as the door is being 
closed. 

A granulai’ form of cyanide known as Cyanogas G is recommended for mix- 
ing with wheat when entering silos at the rate of 1% by weight, and other pre- 
parations such as Zyklon B and liquid Hydrocyanic Acid may be used as sources 
of this fumigant. 

Grain or buildings treated with Hydrocyanic Acid Gas should hi* sealed for 
at least; 12 hours and from 24-36 hours if possible. 
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Chloropicnn. 

This gas is also known as tear gas and has given coiisidoiable promise as a 
fumigant. It is non-inflainnialde and heavier than air, henee it has the good points 
of carbon bisulphide Avithout the drawbacks of the latter. It should be ai)plied 
at the rate of 2 lbs. per 1,000 cubic feet of space in airtiglit bins, the dosage being 
increased if leakages are unavoidable. 

The gas is said to have a deleterious influence on the baking (jualities of flour 
by retarding yeast activity. 

Ethylene Oxide used at the rate of 2 lbs. ])er 1,000 cubic feet ot‘ space for 
12 to 24 hours is another well recommended fumigant, but it has a detrimental 
effect upon the germination of grain required for seed. 

Carbon Dioxide, 

This gas has pro\(‘d very effective as an insecticide and was first used exten- 
sively during the last World War to control wheat insects in South Australia. 
Wheat stacks were enclosed in inalthoid and carbon dioxide was pumped in in 
quantities suflicient to maintain the concentration at about 15 ]>er cent. This 
concentration had to be maintained for at least thre(‘ days to prove effective’. Jt 
was later found that if the stacks were made sudiciently airtight, the respiration 
of the wheal grains plus the Aveevil activity AA'ould gen<‘rate suflicient carbon dioxide 
to eventually jirove lethal to insect life. 

Methyl B } ovude. 

This is said to be even more toxic to the granary Aveevil than hydrocyanic 
acid. It is non-inflammable and hence should have a future as a fumigant. It is 
only in comparatively recent years, hoAA’ever, that its use has been advocated, and 
its extreme toxicity t(» man has militated against its general use. 

f^itlphur Dioxide. 

Although an effecti\e insecticide, sulphur is not very satisfactory as a fumi- 
gant, as apart from its tarnishing effect iifKin metals, it adversely affects the mill- 
ing proiierties of flour and the germination of seeds. 

Mixed h'limiyaiits. 

Different rumigaiits aie mixed with the ])ur])ose either of reducing the lire 
liazard or increasing the toxicity. Carbon tetrachloride or trychlorethylene have 
been largely used in this direction, but recent iiiA^estiffations have shown that these 
mixtures are liable to iduiiige by fractionation, resulting in unsafe or in(‘flecti\e 
fumigants and so the practice of using these substances for compound fumigants 
is losing favour. 

The gas most generally advoi'ated now is carbon dioxide. A 10 per cent, 
addition to ethylene oxide, for exanqde, reduces the inllaminabilitv slightly while 
the addition of 00 per cent, entirelv eliminates the fire risk. 


Mixing Fumigants and Grain. 

Bulk grain is sometimes treated in this Avay. During loading or turning a 
material which will slowiy give off the fumigant is introduced in measured quanti- 
ties. Calcium cyanide w'hich reacts Avuth water vapour and carlion dioxide to give 
off hydrogen cyanide has already been referred to, but another suitable cln*mical 
is ethylene oxide cooled by mixing AV’ith solid carbon dioxide. Proprietary prepara- 
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tioiis of this mixture have been sold in Europe under the names of *‘Etox’’ and 
Gas^’ and in America as Carboxide.^^ A third chemical used largely in 
Germany is magnesium phosi>hide which geiierat(*s i)hosphine by reaction with 
water vaimur. 

Loss of Efficiewjjf in Fumignnts, 

In addition to leakages which wer(‘ usually considered to constitute the most 
serious loss, it has been shown that absorption may account for an even greater 
reduction of the fumigant. The late of absorj)tion differs with different commo- 
dities and is particularly liigh in the case ot‘ Hour. Exact determinations of the* 
absorption rate, (*tc., are important in determining the dosage of a fumigant and 
the amount of aeration re(|uired after treatment to dissipate harmful residues. 

General Rules to be Observed when Fumigating. 

1. See that the container is as airtight as possible. 

2. Do not fumigate wet or immature grain if it is desired for seed purposes. 

3. Air foodstuffs or buildings as much as possible after treatment. 

4. Take aU necessary precautions with inflammable or highly toxic 

fumigants. 


Insecticides. 

The insecticides which can Ik‘ recommended for use against grain i»ests are 
limited, as their i*esidue must not he toxic to humans or such as to taint the flour 
or wheat. 

Sprays. 

Kerosene-py rethrum sprays, such as the many commercial lly s|>rays, arc 
effective and may be us(‘d in empty Inns, ete., where a little airing is }>ossible l)ef()re 
the grain is received. 

White Oil. 

White oil was j)riniarily prepared for use against insect pests on fi'uit tr<^es, 
but it has been shown to be very effective in killing weevils and also rendering grain 
treated with it relatively immune to attack. 

Wheat dipped in white oil and wat<*r 1 ])art to 10 was not attacked by w(‘evils 
under laboratory conditions, and a high percentage ol' mortality resulted when this 
oil was used as a spray at 1 to 30. 

Dmts, 

Much research has been conducted recently into tht^ use of so-called ^‘insect’^ 
dusts for the control of grain pests. One of the first to gain recognition and to 
be tested extensively for several years in Germany and Russia was a ]>ropiietary 
silica dust known as ^^Naaki^' dust. The fine grains of silica adhere intimately to the 
insect and are believed to cause death either by mechanical action or by their des- 
sicating properties or by a combination of both. Various forms of powd(‘red silica 
have since been experimented with as well as types of colloidal clays su<*h as 
bentouj^. 

In the use of these dusts it is usually recommended that the bins be thoroughly 
treated at the rate of about 1 lb. to 80 square yards of surface and that the 
powdei; be mixed with the wheat at the rate of 1%. 
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Much research is still necessary into the use of these dusts and other insecti* 
cides, and these avenues are at present receiving considerable attention from re- 
search work(»rs. 


Heat Treatment. 

Heat tr(‘atment is one of the most effective ways of dealing with insei't pests 
in wheat. It has been shown that at a temperature of 120° P. maintained for 3 
hours will kill all stages of weevils, while 130° F. for 30 minutes is also effective. 

Higher temperatures are more raf)idly effective, but anything above 145-150° 
F. may be detrimental to the ivheat. It is, of course, essential that the whole bulk 
of wheat be raised and maintained at the temperature cited. 

Sifting. 

Winnowing wheat is often suggested as a control fur weevils, but it is little 
more than a palliative, l^he light grains and adult ins(*cts may be sifttnl out or 
blown away, but the grains containing eggs and larvae still remain, so that al- 
though the resulting sample may appear to be weevil- free, unless it is used iin- 
inediately it will again give rise to a crop of beetles. 


Pickling. 

The pickling of wheat for the control of fungus diseases has been found to 
also constitute a very eff‘e<*tive safeguard against “wetnils.” Popper carbonate 
dust used at 2 ouuc(*s to the bushel and the various mei’curial j)ickling agents liave 
proved effective insecticides. This m(*thod of control is, of course, onl\ practical 
for seed wheat, as pickleil wheat is not suitable foi* milling or for stock. 

SrMMAKV. 

Primary insects are those capabh* of injuring sound grains- 

1. Rice Weevil. 

2. Grain Weevil. 

3. Lesser Grain Borer. 

4. Grain Moth. 

Secondary insects infest grain already dainageil oi- attacked by primary 
p(‘sts — 

1. Flour Beetles. 

2. Saw Toothed Grain Beetle. 

3. Plat Beetles. 

Prevent infestation by — 

1. Cleaning out bins, trucks, bags, etc., thoroughly before putting in fresh 
wheat. 

2. Hanging bags over a wire when not in use instead of piling them on the 
floor. 

3. Fumigating, spraying or giving heat treatment to bins, trucks or other 
receptacles which have contained weevily Avheat. 

4. Keeping wheat under dry conditions. 

5. Never stoiing new’ season’s wheat near that of a previous season. 

6. Never mixing old and new^ season’s wheat. 
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The Control of Wild Turnip (^Brassica Tournefortii) in 
the Wheat Crop hy the use of Copper Sulphate and 
Sulphuric Acid Sprays. 


T. TiroAJAS, SiipmntondiMit of Whont Farming-. 
W. M. Nfnx, F. V. Knapp, Agricultural AdviMus 


Introduction, 

The oeeiirrenee of the weed in Australia is mainly confined to Western Aus- 
tralia, although during the last few years it has been recorded in other States, 
where it is also causing concern. It is believed by some that this plant Avas first 
introduced into this State, about 1916, from Mediteiranean countries, such as 
Palestine, Egypt or Tripoli, where it is common. 

Although this we(*d probably made little progress in the first few years fol- 
lowing its introduction, it is now apparent that by 1927 or 1028 it had become 
firmly established in parts of the Kellerberrin and Merrediu districts. In 1929 
it was officially identified and its seriousness realised, and was immediately gazettctl 
a noxious weed for the whole State. 

Despite the precautions taken and the warnings issued, it quickly spread 
throughout the main vvheatbelt, Avhere conditions were highly suited to its growth, 
until now it occurs to a gi*eater or lesser extent in all districts from Ajana in the 
north to Salmon Gums in the south. In the wetter and inoi’e westerly districts 
it does occur, but so far has not reached the serious proportions or caused the 
same difficulties or losses in cropping, that it does in the more easterly wheatbelt 
<listricts. 

This |)lant has been fully described by the Government Botanist (Mr. C. A. 
Gardner) in the Journal of the Department of Agriculture, W.A., Vol. X, Sep- 
tember, 1999, pp. 409-419. In the same article, cultural methods of control were 
dealt Avith very fully by IMr. G. L. Throsvsell, Agricultural Adviser. Such methods 
have been successfully adojAted by many farmers, but in many cases they have 
been only partially effective oAving mainly to the manner in Avhich the mature 
plant breaks off at the base and readily rolls along in the wind for miles, drop- 
ping seed as it travels. This is probably the Avorst feature of this weed whei’e 
the usual cultural methods of control are carried out. Good fallowing methods 
and cultivation Avill not preA^ent reinfection of* the land from badly infested areas 
considerable distances aAA^ay. This difficulty is accentuated in yeais when ihe 
opening rains are late and farmers are forced to soav on a dry seed bed Avithout a 
germination of Aveed seeds having occurred Avhich would enable the young idants 
to be killed by cultivation before the crop is soAvn. 

The following iiifonnation made aA^ailable by the C.S.I.K. (A.B. Gashmore 
1936 unpublished) is pertinent to the question of variable gei’inination frequently 
recorded under field conditions. 

To discover the conditions faA^ouring germination in Brassica Tournefortiir 
a germination test was undertaken. The treatments employed included incubation 
at four temperatures — 20® C, 25°C, 28° C, 96®C — and treatment with concentrated 
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sulphuri(? acid for live and 10 minutes with subsequent incubation at 25®C. Labora- 
tory temperatures sometimes exceeded 20° C so that seeds in the lowest temperature 
incubator were subject to slightly fluctuating temperatures. Germination was 
carried out in moist sand in Petri dishes. The results are presented in the follow- 
ing table: — 

% Germination in — 


Treatment. 

3 days. 

4 days. 

5 days. 

6 days. 

7 days. 10 days. 

21 days. 

20'’ C. 

9-25 

13-25 

13-50 

13-75 


14-00 

26° 

0-75 

1-50 

1-75 


2*00 

2-25 

28° 


0-50 

1-00 


1*26 

1-50 

35° 



0-25 



0*25 

25° — ^Acid 5 mins. ... 


40-00 

46-00 

47*33 

50*00 52*66 

.58-00 

25°-~Acid 10 mins. ... 

5:P33 

.59-33 

62 00 

65*33 


66*00 

In the temp(*ratui‘e 

treatment 

s foui* 

replications ot* 100 seeds each were used; 


in the acid treatments .50 seeds were sown per dish and germinated in triplicate. 

The results indicate that Brassica Tottrnefortii requir(*s relatively low tempera- 
tures for germination and that the sample of seed tested, from Nangeenan, 
Western Australia, contains a high proportion of hard se(‘d. This eliaracteristic, 
ensuring discontinuous g(‘rniiuation, ])ossihly nccoimts for the porsistimcc* of the 
species in the wheat districts of Western Australia. 

Spraying Experm ents, 1037-1989. 

In view of rediUHnl yields and the difficulties experienctid during harvesting 
operations and the failure in many cases to control llie weed by ordinary cultural 
methods, it was decided in 19,36 to commence ex))eriments in association with the 
O.S.T.R. to test the eflicienev and ccononiics of controlling this wccti bv means 
of various chemical sprays. 

1937 Experiments. 

A suitable site was chosen on Mr. M. V. Caliill’s imiperty at Nangeenan, in 
the Merredin district, and sown with the wheat variety ‘‘Totadgin’’ at the rate 
of 45 lb. per acre and superphosphate at 120 lb. per acre on May 13th. It was 
anticipated that there would be a good growth of wild turnip on the area selected, 
but to ensure this, seed of this plant was mixed with the superphosphate and sown 
at approximately 4 lbs. per acre. On dune .30tli the jilots for the following treat- 
ments in the form of a 6 x 6 Latin square were laid out on the area — 


ITnsprayed 

control. 

Sprayed 

3% 

sulphuric acid. 

Sprayed 

3% 

sulphuric acid, plus agral. 

Sprayed 

5% 

.sulphuric acid. 

Sprayed 


sulphuric acid. 

Sprayed 

3% 

copper sulphate. 


The spray treatments were applied at 100 gallons per acre by knapsack 
sprays on July 1st and 2nd. Conditions throughout the Eastern Wheatbelt 
amounted to practically a drought during 1937, and consequently from the point 
of o^impg grain yields, the oxjxeriment was a failure. However, on October 1st, 
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counts were made of the tainip phnits in all plots by taking at random ten sec- 
tions each four links square in eacli plot. The results are tabulated hereunder: — 

Table 1. 


Counts. 


Spray Treatment. 

No. of Turnip 
Plants per 
HCjuare link. 

Percentage. 

Nil 

3-9 

100 

* 3 % Sulphuric Acid 

3*7 

95 

:i% Sulphuric Acid and Agral ... 

3*6 

92 

o% Sulphuric Acid 

1-9 

49 

7i% Sulphuric Acid 

10 

26 

3% Copjier Sulphate 

1 1 

28 


These I'esults show that only the 5% sulphuric acid, sulphuric acid and 

3% eoj)[)er sulphate have had any signiti<'ant efifect on the wild turnip. The 7V2% 
sulphuric acid and the eoj)i»er su]j)liate were more efTeedive than the 5% sulidiiiric 
acid. 

1938 Experiments. 

The e-xperirnent was again conducted on Mr. M. V. Cahill’s property at 
Nangeenan. The procedun* was similar to that adopted in 1937, except that the 
very early maturing wheat \ariety ^^Noongaar” was sown and the rate of wild 
turnip seed increased fi’om 4 to 7 lb. per acre. The spray tr(*atments tested in 
addition to the unsprayed controls, were 2% copper sulphate, 3% copper sul- 
phate, 5% sulphuric acid and 7^ 29 ( sulphuric acid. The expeiinient was laid out 
in the form of a randomised block with five replications. Again, however, as m 
1937, seasonal rains were extremely light, so much so that by the middle of Sep- 
tember croj) growth \>as ver> poor and all the wild turnip and othei* weed in the 
control plots had dri(*d off. Hence the experiment from the point of view of de- 
t(*rmining the effect of the various >pray treatments on the conti’ol of wild turnip 
was practically valueless. The plots were harvested, how(*v(*r, to ascertain the 
effect of the various si)ra\^ upon the resultant grain yield. 

The yields obtained are set out in Table 2 hereunder: — 


Spray treatment 

Average Yield per acre. 

Bushels. 

Lb. 

Control 

S 

54 

2% copper sulphate 

S 

54 

3% copper sulphate 

s 

6 

5% sulphuric acid . . 

7 

38 

7V2% sulphuric acid 

7 

33 


The yields are very low and reflect the poor seasonal conditions experienced. 
It would appear from the results that the sulphuric acid and 3% copper sulphate 
treatments have had a slightly depressing effect on the resultant crop yield. It 



312 _ JO URNAL OF AGRI CU LTCBE, W,A> [Sept., im . 

must be remembered, however, that these plots received a definite cheek when 
aprayed which was not followed by any good rain to assist their recovery. 

1939 Experiment s. 

In view of the inconclusive results which had been obtained at Nangeenan 
owing to the adverse seasonal conditions, it was decided that in addition to the 
experiment at that centre, further sites would be selected in other districts, so that 
in the event of similar conditions prevailing at Nangeenan, as in the past two 
seasons, it would be possible to transfer the spraying experiments to areas where 
conditions were more favourable. This provision was indeed fortunate as very 
poor germination of wild turnip was obtained on the site selected at Nangeenan. 

Two other sites were therefore selected, one on Mr. R. Clausen^s property at 
Kununoppin, and the other on Mr. P. C. Paterson’s at North Baandee, and ar- 
rangements made for conducting the experiment in duplicate. At each centre the 
following treatments were laid out in the form of a randomised block with seven 
replications, giving 3.5 plots each 64 yards x 4 yards : — 

Unsprayed — control . 

Sprayed — 2% copper sulphate. 

Sprayed — 3% copper sulphate. 

Sprayed — 5% sulphuric acid. 

Sprayed — ^7%% sulphuric acid. 

At North Baandee the land was a red loam which had previously carried 
salmon gum {Eucalyptus salrnonophlom) with a slight mixture of gimlet {Euca- 
lyptus saluhris). It was tallowed in July, 1938, with a rigid tyne cultivator, 
spring tyned in March, 1939, and seeded with a combined cultivator drill about 
mid May with the variety ‘‘Gluclub” at 47 11). per acre and superphosphate at 
90 lb. per acre. 

The soil on the Kunuiioppin experimental area was a sandy ty))e, originally 
timbered with sandy salmon gum {Eucalyptus leptophylla) and malice {Eucalyptus 
spp.). It was cultivated with a spring tyned implement about the middle of May 
^nd seeded at the end of that month with a combined cultivator drill with the very 
■early variety *‘Noongaar” at 55 lb. per acre, and superphosphate at 80 lb. per 
acre. 

Spraying. 

At North Baandee the wheat was further advanced than was desirable for 
the experiment. There was a good quantity of turnip present in various stages 
of growth, from the 4-5 leaf stage down to newly germinated plants with occa- 
sional large plants u]) to two to three inches in diameter. The crop had stooled 
well an<l appeared to be getting away from tlie weed. It was doubtful if the wild 
turnip would have had any very adverse effect qn the wheat croj). Spraying was 
carried out on July 12th and 13th. Both days were very sunny and all plots were 
sprayed in bright sunlight. No rain fell during the night, but there was a heavy 
^ew. 

At Kununoppin, both wheat and wild turnip were in the stage of growth de- 
sired for the experiment. The wild turnip was very plentiful and was expected to 
liavq a very adverse effect on the wheat yield. Spraying was carried out on July 
17tlL The day was cloudy and none of the plots was exposed to bright sunlight 
until the following morning. No rain' fell either during the day or night and there 
was practically no dew. 



Skpt., 1940.] 


JOURNAL OF AGRICULTURE, W.A. 


313- 


Observations After Spraying and During Growth. 

In both experiments the effect of the 7%% sulphuric acid was evident very 
shortly after sprayings, both the wheat crop and the wild turnip showing signs of 
burning. On the day following spraying all plots sprayed with sulphuric acid 
showed evidence of burning. The wild turnip appeared to be dead and the upper 
leaves of the wheat plants badly dried. The crop in the plots sprayed with 7%% 
sulphuric acid were appreciably more affected than that in those sprayed with 5% 
acid. No visible difference was aj>parent between the plots sprayed with copper 
sulphate and the control plots. 

In early August an examination of the exp€*rimental sites indicated that both 
acid treatments had exercised considerable control of the wild turnip, but also 
had advei’sely affected the crop growth. In the copper sulphate plots some effect 
could be seen both on the wild turnip and the crop, but in all causes it was mild 
and a satisfactory control of the weed Avas certainly not indicated. 

Results. 

During August, ten 1 stjuare link counts of both wild turnip and wheat plants 
were made in each plot. These determinations are given in Table .3 hereunder: — 

tablk 3. 


'I’aMe 8liowinff the mean numher ofulantH per Hcpiare link, together with theae expressed as a pereentafte 

of the c‘<mtrol plot. 

(Vaints made on 7th Aiisnst, 1030. 


fiOeation of 
Kxperlmental 
Sift*. 


TrealmentR. 

Difference 

('oiitrol. 

•>o/ 

^ ,o 

( 'upper 
Sulphate 

»% 

Topper 

Sulphate. 

5% 

Sulphiiric 

Arid. 

Siil^|)hiiric 

Acid. 

necessary for 
SiKulficanco. 

(P « -05) 

JK. (‘laimcfi, Kiin- 

Wild Turnip 

H 07 

2 SH 

1 84 

0 73 

0 30 

0 03 

\inop))in 

( Percent am') 

KKl 

32 

20 

H 

3 

10-4 


Wheat 


4 03 

4 74 

404 

3 77 

Not siKnifleant 


(Percentage) 

lOP 

123 

120 

124 

100 

Not Higniflcant 

1*. (' Pater'.on, 

Wild 1’urnip 

s 07 

i 3 30 

1 34 

1 40 

yii 

1 77 

North Haandee 

(Percentage) 

! ld(i j 

1 

17 

17 

Xii 

21 9 


Wheat 

1 4 10 1 

1 3 77 1 

3 57 

3 00 

3 00 

Not aijii'ultlcant 


( Pereentaffe) 

* KM) 

' 02 

87 

00 

7.”> 

Not significant 


Before har\'est all jiiots were redu(*ed to (iO yards in length. A six-foot strip 
down the centre of each plot was harvested and the weight of grain obtained from 
that area was recorded. The harvest results are given in Table 4 hereunder: — 

Tablk 4 


Wheat Yndd HestiHs expreshed aa hnahels per acre 


Location of Experimental 
Site. 

Treat nieufh. 

Difference necessary 
for Significance. 

(P - -05) 

1 

Control. 

2% 

Copper 

Sulphate. 

I 

3% 

Copper 

Sulphate. 

Sulphuric 

Acid 

1 

1 

7i% 1 

Sulphuric 1 
Acid. 

A. Clausen, Kununoppin 

«'08 

10 18 j 

001 

0-77 

0 03 

Not sitpiiflcant 

(harvested 2l8t Decem- 







ber, 1030) 







P. C. Paterson, North fiaan- 

20 02 

24-08 

25-38 

24-07 

24-84 

0-85 

dee(HarA'ested 18th De- 







cember, 1030) 
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Discussion. 

It is evident from Table 3 that all spray treatments significantly reduced the 
density of the wild turnip population, and further, the sulphuric acid sprays have 
been more effective than the copper sulphate sprays. At Kununoppin the 5% 
aulphuric acid destroyed 92% of the turnip, and the 1^2% acid 97%, while at 
North Baandee the figures for the tw’o treatments are 83% and 100%, respectively. 

In the case of copper sulphate sprays, the 2% treatment at Kununoppin des* 

troyed 68% of the turnip, and the 3% spray 80%, whilst at Baandee, the figures 

were 59% and 83%, respectively. At Nangeenan in 1937, 7^/2% sulphuric acid 

destroyed 74% of the turnip, and the 5% 51%, whilst the 3% copi)er sulphate 

spray was equally effective as the 7i% sulphuric acid spray. Considering the 
results of the three experiments together, Nangeenan (1937), Baandee (1939), 
and Kununoppin (1939), it can be concluded that the control exercised by the 
copper sulphate sprays used were only partially effective when compared with 
•sulphuric acid. 

None of the spray treatments had any effect on the number of wheat plants 
present. However, observations made immediately following the time of spray- 
ing showed that all the sul])hurie acid sprays had caused injury to the wheat 
plants. Inspections later in season showed that whilst these had recovered from 
the initial injury, they were still backward when com]>ared with the plants in 
the control plots. 

Reference to Table 4 shows that at Kununoppin the spray treatments had no 
significant effect on the wheat yields. The plots were located on unfallowed land. 
At the time of sjiraying wild turnip was jireseni in a dense stand and tin* wheat 
plants were four to five inches high. If from the counts made in August, it can 
be assumed that the turnij) was present in such (juantities as to reduce the wheal 
yield, then it can be concluded that any advantage gained by the reduction in the 
turnip population resulting from the sprays must have been offset by the injury 
to the wheat plants caused by those sprays. 

In the case of the North Baandee experiment, the sprayed plots yielded sig- 
nificantly lower than the unsprayed ones. The soil was of good quality and 
had been well fallowed, and although the turnip Avas plentiful (eight plants per 
square link), the cro]) was well advanced and at the time of spraying it did not 
appear as though the turnip would have any effect on the resultant crop yield. 
This observation is substantiated by the yield of 2 ()V 2 bushels from the control plots. 

In the experiments described, the destruction of the Avild turnip by the various 
sprays has not led to increased crop yields, oAving to the injury caused to the 
wheat by these sprays. From one year’s operations, this process must be con- 
sidered uneconomical. However, it might be argued that the benefits and ad- 
vantages to be obtained from practically a total destruction of the wild turnip 
by spraying in one year could only be assessed fi'om the results over a number of 
years. This would imply that in subsequent years the Avild turnip on these areas 
would be much lower than if it had not been sprayed, and control by the usual 
cultural operations would be reasonably effective and satisfactory. The amount 
which germinates in any year, the percentage of hard seeds and also the amount 
of reinfestation by blowing from other jiaddocks would have an important bear- 
ing on this point. 

Bearing in mind all these asi)ects, it is considered that the use of sulphuric 
acid sprays are unlikely to offer an economical method of control of Avild turnip 
under Western Australian wheatbelt conditions, excejit possibly on isolated badly 
infested areas which may be a menace to adjoining clean areas. 
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Summary, 

The results of three years^ (1937-1939) experiments with the use of copper 
sulphate and sulphuric acid sprays for the control of wild turnip (Brassica Tour- 
nefortii) in the wheat crop are presented. 

These experiments have shown that 83 to 100% of the turnip can be killed by 
the use of sulphuric acid sprays at the strength of 5% and 7%.% applied at the 
rate of 100 gallons per acre. A higher level of control has apparently been ob- 
tained by the stronger spray, but from the practical and economic aspect it must 
be considered that the 5% solution is highly effective. 

Copper sulphate sprays at the strength of 2% and 3% have appreciably re- 
duced the number of turnip plants, but these sprays must be considered only par- 
tially successful when compared with the sulphuric acid sprays. 

None of the sprays tested have had any significant effect on the actual num- 
ber of wheat plants, but they have caused injury to the plants. The grain yields 
from the sprayed plots were not appreciably higher than those of the unsprayed 
controls. This suggests that the injury to the wheat plants was severe enough to 
offset any advantage^ which may have resulted from the destruction of the weed. 

Experiments conducted hy Mi. A. H. Fa.shmore of the C.S.T.R. regarding 
the effect of temperature and acid treatment on the germination of wild turnip 
seed are recorded. 

The economic and ])ractical aspects regarding the control of wild turnip by 
spraying are discussed. 
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The Cultivation of Flax for Fibre. 

Ji. O. Elciott, Agrostologist. 

Introduction, 

In June, 1940, the Minister for Agriculture (Hon. F. J. S. Wise) was asked 
by th(» Commonwealth Department of Sujiply and Development if this 
State would be able to assist and eo-op(*rate in the production of wax 
for fibre. The reason for this request can be given by examining the 
effect of the War on the availability of supplies of flax fibre both in 
Australia, and in the United Kingdom. World production of flax fibre 
in 1937-38 was 806,000 tons, of which more than 700,000 tons were pro- 
duced in Soviet Russia, and only 8,000 tons (1% of the total) in the British 
Empire. This dependency on foreign source of supply made itself felt in two 
stages, each of which has been met by appropriate action by the Commonwealth 
Government. In the earlier months of the War supplies from Russia and the 
Baltic Ports generally were severely restricted, resulting in a short supply in 
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Australia for essential re<juirements such as covers for railway trucks, fire hoses, 
water bag canvas, linen thread or flax yarn, as well as a wide range of flax pro- 
ducts demanded for the equipment of the fighting forces. 

The Department of Supply and Development took prompt measures to meet 
this shortage by encouraging producers in Victoria to raise the area of 2,000 acres 
at the time under <cultivation to an area of approximately 8,000 acres, in districts 
considered most suitable for production. Following on this, a new and more 
serious restriction was brought about by the over-running of the countries of 
Western Europe by the Nazi forces, involving the loss to Great Britain of Belgian 
and Dutch supplies. The United Kingdom Government immediately forwarded 
an urgent request to Australia that assistance should be given to make up this 
deficiency, and in addition to an offer to purchase as much as would be available 
of the production of the 8,000 acres then being planted, Britain asked the Com- 
monwealth to plant an additional 400 tons of flax seed which was available in 
London, and offered to purchase the rasultant crop from the 13,000 additional 
acres as fibre. 

With regard to the 8,000 acres which w(*re sown for local consumption, the 
Department of Supply and Development has entered into contracts to purchase 
the flax fibre of approved quality from any processor able to supply it, and will 
arrange for the sale of the fibre to spinners who will supply the Australian 
market for yarn. For the current year the price paid to the farmer for his flax 
straw will be the same as was paid last year, namely £5 jier ton for straw of 
suitable quality, which from experience is a payable price. Tn fixing the price of 
the straw at this level when overseas quotations for fibre have mounted above those 
ruling before the outbreak of the war, the Government had in view the desirability 
of avoiding price booms with the consequent danger of price slumps. It was 
intended to avoid unfair discrimination between fanners who would otherwise be 
able to reap a good war-time profit and those not so fortunately placed. Having 
decided against profiteering in all forms, the Government saw no reason to allow 
temporary exploitation of the flax market to take place to the detriment of the 
community and against the permanent interests of the industry. 

Area Selected. 

Following on this application for the development of the industry in Western 
Australia, oui* Department believed that an opportunity existed for the develop- 
ment of the flax growing industry. The area selected this year for the production 
of flax was that extending from Waroona to Dardanup. The principal reason for 
selecting this area was knoAving the seed would not arrive from England 
until the beginning of August, it was considered advisable to utilise, where possible, 
irrigation land for the production of flax during this season. 

To get the necessary good and ready response the new flax farmers would 
need to be guaranteed some minimum return for undertaking ] product ion, pro- 
vided they complied with instructions regarding preparation of land, sowing, 
harvesting, etc., given by responsible ofticers of the Department of Agriculture. 
In making this appeal to farmers to co-operate in this patriotic war effort, the 
Commonwealth Government has made it clear that to sow in unsuitable districts 
would be only to waste precious seed, time and opportunity, and would in fact 
hamper rather than help the nation’s war effort. Within the districts selected, 
the following conditions have been laid down; — 

(1) that seed shall be made available by the department to farmers at 
15s. per bushel plus rail freight from the port of arrival, the coet 
of the seed to be deducted from the farmer’s crop cheque when 
settlement is being effected. 
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(2) that the Common wc'alth afcret's to purchase the whole of the re- 

sultant crop from the farmer on a basis of £5 per ton standard 
quality, and reserves the right to discount any crop which does not 
come up to the standard quality requirements, and pay premiums 
up to £1 per ton on better quality straw. 

(3) that provided the farmer performs all necessary cultural operations 

to the satisfaction of the State Department of Agriculture, he will 
be guaranteed a gi'oss return of £4 10s. per acre, this guarantee to 
be subject to reduction in respect of any oj)erations not performed. 

Advisory Committee. 

The Commonwealth has already appointed an Advisory Committee to assist 
ill the production of flax, comprising: — 

Mr. J. A. W. Stevenson, Department of Sup[)ly and Development, Chair- 
man. 

A representative of the Council for Scientific and Industrial Research. 

A representative of the Department of Agriculture in each State where 
this scheme is operating, and 

M(‘ssrs. R. B. Hogg and E. H. Kinnear, Jun., representing the pro- 
cessors. 

The State Departments of Agriculture will provide the machinery for con- 
trolling the sowing and <ndtivation of the crop, and will be assisted by local com- 
mittees appointed by the Commonwealth (lovernment in areas selected as suit- 
able. The Department of Sujiply and Development, through the Advisory Com- 
piittee, has taken steps for the local manufacture of fresh equipment and the 
establishment of mills for iiroeessing the increascHl crop which has been contem- 
plated. 

Flax. 

There is a great deal of (uinfusion in the minds of ])eople as to what flax is, 
and what it looks like. True flax (JAnum usitatissimuw) is often confused with 
New Zealand flax, a coarse flbred plant (Phormium tenar), entirely different from 
flax and not comparable to it in value. Phormium fibre is a relatively cheap pro- 
duct and is used in goods like binder twine. Unfortunately, the term “flax” is a 
misnomer. Hemp has a fibre that is actually stronger than flax, and competes 
with it to some extent in industry, and like flax is regarded as a soft fibre, while 
Phormium is a hard fibre, extracted by mechanical decortication. In contrast, the 
fibre of flax is normally extracted from the rest of the tissue forming the stem by 
taking advantage of bacterial action which occurs under favourable conditions of 
temperature and moisture, or by a new process of economical retting which has 
been developed by the Council for Scientific and Industrial Research. 

Flax was probably first grown in Western Australia in the years 1905-6 at 
Narrogin and Brunswick Junction. Very little work was done following the 
initial stages of growing of this plant until 1918, when another small scale experi-. 
ment was carried out in the Katanning, Narrogin, Brunswick, Merredin and Chap- 
man areas. The results of these experiments were not encouraging at the time, 
this probably being due to not selecting suitable areas and suitable strains of flax 
seed. Further experiments have been carried out from time to time in this State, 
and during the year 1939 an experiment was conducted at the Denmark Research 
Station with a number of varieties to determine if any variations occurred under 
these conditions. The variety known as Liral Crown which is extensively grown 
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to-day in Vietoria gave the best results from the point of view of length of fltwre. 
Straw with a length of up to 3ft. 9in. was obtained. Further experiments are be- 
ing conducted this year at Denmark, and also at Manjimup. These expeidments 
were initiated prior to any information being obtained that it would be necessary 
for us to grow a much larger area for Commonwealth needs. 

Climatic Conditions. 

The average annual rainfall should be in the vicinity of 30-38 ins. Cool 
moist spring, together with good finishing off rains at the end of the growing 
period are essential for best fibre production. 

Soil 

It is recommended that the best soil is one which can be considered a 
medium loam overlying clay, being reasonably fertile, moist and well drained. 
Rich soils have a tendency to cause the crop to grow coarsely with a liability 
to lodge. Excessively dirty land should be avoided on account of weeds, more 
particularly such tall-growing weeds as radish, docks, wild oats, etc. 

Rotation. 

Flax should not be grown on the same ground more often than once in five 
years, as otherwise the land tends to become flax-sick, due to the accumulation 
of a fungus disease (Fusarium Ihii)^ which causes flax wilt. The flax, therefore, 
should be used in rotation with other crops, such as potatoes, peas, etc., or 
the paddock left out in pasture. It has been stated that flax is a soil robber, 
but in recent years this has been authoritatively contradicted. The theory of 
fertility depletion appears to have arisen in cases where flax was grown for 
several years in succession on the same land, poorer crops being recorded each 
year. . This decrease in yield has been found to be due to the increasing incident 
of the abovementioned flax wilt in the soil, rather than to fertility depletion. 
As flax does not cover the ground in its early stages, it will not suppress any 
strong growing weeds such as those mentioned. Care, therefore, should be 
taken in selecting clean ground for flax, as weeds cut with the crop reduce 
its market value. 

Diseases of Flax, 

Linseed or linen flax is subject to a number of diseases, the most serious 
being the fungus disease Fusarium Uni, known as flax wilt. Generally speaking, 
this is the most serious menace to the successful cultivation of linen flax. In- 
fected plants simply wilt and die at any stage of growth. Seed harvested from 
an infected crop carries the disease fungus which enters the soil in which the 
seed is sown. There it can remain, and it is capable of infecting a crop planted 
in this soil after 11 years. If both seed and soil are free from the disease, 
there is little prospect of infection from either source. Another disease which 
causes quite a considerable amount of damage is flax rust {Melampsora Uni) 
which forms bright orange or shiny black patches on the leaves and the stems. 
When it attacks the stem, it greatly reduces both yield and quality of the fibre. 
As the spores or reproducing bodies of the fungus, are carried in large numbers 
by the wind, rust is difficult to control, but trials which have been carried out 
in otSier parts of the world have indicated that in a normal season the majority 
of crops are little affected. Stem breaking or browning is another fungus 
disease which attacks the plant through the cotyledons. The stem collapses 
close to soil level, This fungus^ is also responsible for the blight of leaves^ 
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stems and bolls which appears shortly before harvesting. To this phase of the 
disease the name of browning is applied. Browning substantially lowers the 
quality of seed and fibre. In this State very little trouble should occur from 
these diseases as only a very small amount of linseed or linen flax has been 
grown previously. Also, the seed which has been used this season should 
have been relatively tree from any of the above mentioned diseases. To assist 
in controlling any disease all the seed before it was forwarded to the farmers, 
was treated efficiently with Cerosan New. 



An excellent crop of Linen Flax grown In New Zealand. 

[Block by courtesy New Zealand Journal of Agriculture.] 


Insect Pests. 

The pests likely to pjove a menace to flax production, are the red legged 
earth mite and cutworms. 

The mite damages the crop in the early stages and causes a severe set-back 
and in some cases death of the plants. The best control is the preventive measure 
of clean fallowing for as long as possible before planting the crop. 

Cutworms are controlled by the same cultural methods. The climbing cut- 
worms, which attack the plants in the seed heads, are the most serious. 

Further information on the control of these pests. is contained in leaflets 
available at the Department of Agriculture. 

Strains. 

Much work has been carried out in Victoria to determine the most suitable 
.fttrams for tbe production of linen flax in Australia. Up to date the strain 
most successfully used is the one known as Liral Crown, which gives high yields 




320 


JOURNAL OF AGRICULTURE, W.A. 


[Sept.; 194Q> 


of satisfactory straw. This strain is a relatively late maturing one. The 
Liral strains were developed by the Linen Institute Research Association in 
North Ireland. Other strains known as Stormont strains were developed 
by the Government in North Ireland, as superior strains of fibre flax. We 
have for instance, the Liral Monarch, Liral Dominion, Stormont Cirrus and Stor- 
mont Gossamer, these being all relatively new strains. The Blue Riga is 
one which has been grown in Australia for many years. The seed which has been 
sown this year in Western Australia is known as the ConcuiTent White Flowering 
Dutch strain, which is a late maturing one. There are many strains, ranging 
from early to late maturing groups. 



Ploughing with mould-board plough on typical flax country, Oippaland. 

[Block by courtesy Victorian Journal of Agriculture.] 


Cultivation. 

Owing to the seed being small, well worked, compact, fine seed-beds, free 
from weeds are necessary prior to planting. It is recommended that the land be 
ploughed to a depth of four to five inches with a good mould-board plough, which 
turns the sod completely over as shown in the accompanying block. The 
land should then be worked down with harrows and cultivators; if possible, rolling 
to (compact the soil would be advisable to enable a fine, smooth seed-bed to be 
prepared for seeding operations. Prior to planting, it may be necessary to carry 
out further surface cultivation to control any weeds which may have appeared. 
It is usually recommended to have the land in fallow for a period of at least four 
weeks prior to seeding. This would also assist in controlling the red legged earth 
mite w’hich attacks the young seedlings. 

Bate of Seeding. 

Experiments carried out in Victoria indicate that 50 lbs. per acre of seed is 
rathef light, but that heavier sowings than 70 lbs. per acre are hardly necessary. 
Ill any case, where soil conditions are such that a good germination can be ex- 
pected, sowinig more than 70 lbs. per acre may be attended by the risk of crop 
lodging. 
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Time of Sowing, 

Time of < sowing trials carried out in Victoria bavc shown very interesting 
results. There is a general reduction in yield from the May to the September 
plantings, and very late sowings give extremely light yields. It is recommended 
for normal 31 ears that, under our conditions, May to June planting would be the 
most successful. Although late planting has been carried out this year, provision 
has been made for the bulk of the areas to receive irrigation water, if necessary, 
at the latter end of the growing season. 



Block shoA^inK patchy germination of fiax due to deep sowing and dry weather. 

[Block by courtesy Victorian Journal of Agriculture.] 


Method of Sowmg, 

The seed can be either drilled or broadcast. If drilled, Victorian results have 
shown that the best width between the drills is 3^^ inches, but seven inches can 
be used with success. Generally speaking, drilling is preferred, but the seed can 
be mixed with the superphosphate just prior to sowing and broadcast or sown 
through a top-dresser. If drilling is carried out, the fine side of the grain box 
feed is used, but as drills vary considerably in their rate of sowing for the same 
seeding, the farmer is advised to test his machine thoroughly before commencing 
to seed. Shallow drilling is essential. On no account should seed be placed deeper 
than one inch. The tubes can be left in the hose or removed and the seed allowed 
to fall direct on the ground, to give the effect of broadcasting. Very light har- 
rpws should follow. The use of the roller prior to seeding will assist in securing 
shallow sowing, and also leave the land comparatively level for low cutting at 
harvest. 
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Fertiliser. j 

In Western Australia it is considered that the only fertiliser required would 
be superphosphate applied at the rate of approximately two cWte. per aore» 
Where, however, last year’s potato land is being used, an application of not less 
than V/z ewts. would be suitable. It has been found in Victoria, that on any rich 
soils where strong growth can be expected, it would be wise to redude the rate of 
application even lower than that recommended, especially if the seed has been 
sown early. It is better to have a two-ton crop of standing flax than a 2V^-ton 
crop lodged. Where late sowings on rich land have been carried out, the rate of 
dressing of superphosphate should be increased. In Victoria muriate of 
potash and sulphate of ammonia combined with superphosphate have 
been tried over the last three years without sufficient success to warrant or 
i^commend their use. Following the sowing of the seed no other ‘treatment is 
required during the growing period except to remove tall growing v[eeds such as 
thistles, docks, etc. This should be undertaken when the crop is four to six inches 
high. Once flax is two to three inches high it is not affected by heavy frosts. 

ffareestinff. 

European harvesting practice consists of pulling the flax crop'’ by hand or 
zbachine, this operation costing approximately £2 per acre. By this method 
the sheaves can be made up free from all weed, and lodged crops can be handled 
efficiently. The Australian practice to date has been to use the ordinary crop 
binder which does the work much more cheaply. However, it cannot avoid the 



A 3V^-ton crop of flax in th6 stock at Strathkellar, Victoria. 

[Block by courtesy Victorian Journal of Agriculture.] 

inclusion of tall weeds or make good sheaves from a lodged crop. This disadvan- 
tage does not assume serious proportions in normal crops. Flax is tough and 
offers considerable resistance to binder knives, consequently plain knife blades 
should be used and they should be kept thoroughly sharp. The seed heads are 
^one to become tangled, and difficulty is often experienced in separating the 
eat from the uncut straw unless a special divider is attached to the machiue. 
The sheaves should be well butted and tied somewhat closer to the head than 
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the butt. It is recognised that flax is ready for harvesting when the stem 
has turned yellow from half to one-third the way uj), and the bulk of the small 
stem leaves have dropped to the ground. If no moisture can be squeezed out 
of the bolls or seed heads, harvesting can then be started. The most advanced 
seed heads will probably contain ripe seed while that in the greenest bolls 
will be slightly milky. However, it will mature considerably in the stook, and 
should be ripe when the straw is carted. The sheaves should be built into long 
narrow stocks. Ten days there without rain is usually sufficient to complete 
ripening, and the straw should then be forwarded without delay to the mill. 


Flax Mill, 

It is usually considered that the requirements for a flax mill would be a 
minimum of 1,000 acres and a maximum of approximately 1,500 acres. It is also 
necessary to have the areas in which the flax is growing located in close proximity 
to the millsite. A radius of 20 miles would be the limit. The Commonwealth Supply 
Department proposes to erect and equip a mill capable of handling the material 
from the area which is under production this year. The essential requirements 
for the mill are a site where water can be obtained the year round, where the land 
is relatively dry to facilitate the handling of the material from the stacks during 
all periods of the year, and also, if possible, close proximity to a power line. 

The erection of a mill in a district is quite a big consideration to chat area, 
as normally there would be quite a number of hands employed, and the mill 
would be working full time the year round. When the straw is received at the 
factory, and after weighing and stacking, at a time convenient to the general 
economic management of the mill, the straw is deseeded by pushing the heads 
between revolving metal rollers, the seed being subsequently cleaned by winnowing. 
Usually, the chaff is sold for feed while the seed is retained for sowing, but when 
surplus seed is available this is sold for oil extraction and linseed meal. After 
deseeding the straw is ready for retting. Retting is the technical term given to the 
process by which the fibre is reduced to a stage at which it can be separated from 
the rest of the material com[irising the stem. 

The most notable achievement in recent years has been the perfecting of the 
new method of retting which only takes as many hours as previous methods took 
days. While primitive methods of treating the flax straw may be effective in 
countries where there are relatively low standards of living, experience over a long 
period of years, and the success achieved in the past few years, clearly demonstrate 
that only the best technique, and the most efficient organisation, both financial and 
industrial, will do in Australia, In modern practice retting is cairied out in tanks 
in the presence of warm water; the process exploits the activity of various bacteria 
always associated with flax straw; these organisms cause the decomposition of 
the material which binds the fibre together. By this process retting can be 
accomplished in a comparatively short time, while the old process of water or dew 
retting required anything from six weeks or more. The processing in this State 
for the first year will not involve the water retting method but one of decortication. 
After retting the material which is still in sheaf form is then ]>ut out and dried. 
After drying it is taken direct to the breaking and scutching machine. The straw 
is first put through a series of fluted rollers called the breaker, which 'ci*acks up the 
woody portion of the stem leaving the fibres intact with the woody parts still 
hanging on them. The broken fragments called shives are then beaten off with 
revolving blades. The modern breaker and scutcher does the whole process rapidly 
and automaticallv. 
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Dairy Farming and Pig Raising at Brunswick. 

M. CuLLiTY, Senior Agricultural Adviser. 

Brunswick is a township on the main Perth-B unbury road, 100 miles from 
Perth. It is situated at the edge of the foothills of the Darling Range and its 
farming properties spread from these foothills, over the coastal plain. 

During the past few years irrigation waters have been available and farmers 
have made great efforts to improve their paddocks with regard to their layout, 
size, surface, and pasture constituents, so that they could make use of the water 
most efficiently. 


Dairy Production. 

Dairy production in the district is marketed as whole milk, cheese milk or 
cream. The proportion of the total butterfat marketed as whole milk was 28 per 
cent, while very much the greater amount of the remainder was marketed as cream. 
For the whole milk trade a treatment plant is installed in the town of Brunswick, 
where also a cheese factory operates for a portion of the year only. Cream pro- 
ducers have the option of supplying either of two factories belonging to one com- 
pany, which are situated approximately 15 miles away in different directions. 
Those desiring another market, forward their cream by rail to another company 
approximately 80 miles away. 

A Herd Recording unit has been operating in tin* district since 1933 and the 
table hereunder shows that farmers have utilised the information which became 
available. 


Year. 

1933 - ^14 

1934 - 35 

1935 - 36 

1936 - 37 

1937 - 38 

1938 - 39 


Table 1. 

Number of (V)ws 
TcHteii. 

649 

615 

598 

623 

i )75 

654 


Average Production 
Butter Fat. 
lbs. 

169 -20 
206- 00 
217-20 
231-32 
253-15 
284-37 


The siK'cess achieved by farinei-s led them to a consideration of other methods 
of surveying farm results and some desired to see some measure of ]>rodnction 
made on the unit of one acre. This desire w'us the result f)f the feeling that high 
average production per cow did not necessaiily indicate efficient farm management 
as distinct from herd managemeni. Some information on this particular iioint is 
given later in this report. 

It was with the object of meeting this expressed wish of the farmer-^ that the 
local branch of the Primary Producers’ Association and Messrs. B/owues Ltd., milk 
dealers and cheese manufacturers, made available tro])hies for the owners of the 
farms producing the greatest (juantity of butterfat from each acre. There were 
two sections, one for irrigated and one for dry farms. 

As farming operations in this area vary from dairying only to dairying eom- 
bined with pig-raising, and fat lamb production, it was nee(‘ssary to devise some 
means by which comparisons between farm and fann could be carried out. Tliis 
was eventually aiTanged according to the following method. 




328 


JOUBNAL OF AGRICULTURE, W.A. 


(Sept*, 1940* 


A questionnaire was completed by each farmer. This disclosed the acreage of 
pasture of each property. It also gave details of the various classes of livestock. 
According to the scale given, hereunder, the number of livestock units on each 
property was calculated : — 

Table 2. 

One livestock unit is the equivalent of — 

1 cow. 

1 bull. 

, . 1 horse. 

. 1 steer over 2 years. 

2 steers over 1 and under 2 years. 

1 heifer over 2 years. 

2 heifers over 1 and under' 2 years. 

4 calves. 

• -8 sheep. 

' 14 lambs'. 

/As a cow constitutes one live stock unit it was then a simple calculation to 
estimate the number of acres which would be used by the cows, assuming all types 
of stock i*eceived the same treatment regarding pasturage. 

The actual production of bulterfat from each farm was collected from factory 
statements, and allowances for calf tWding, and for consumption of milk, butter 
and cream in the home were made. 

The total amount of butterfal so obtained was then divided by the number 
of acres utilised by the milking cows (cow-acres) and the result is stated as the 
production of the farm per acre. It was upon these figures that the competition 
was decided. 

In table 3 are shown the results. C-olunm A represents the basis as above, 
on which the competition was determined. Column B shows the ])roduction cal- 
culated on an area sufficient to run all the dairy stock held on each farm, while in 
Column C are the figures calculated on the full area of pasture on the farm. 


Table 3. 


Prod lift ion yjiT acre. 

Farmers. 

— 

— 




A. 

B. 

C. 


Acres used for 

Aci*es used for 

Total I'astiire 


(V>\vs. 

Dairy Stock. 

(aims). 

''arm 

Butter Fat lbs. 

Butter Fat lbs. 

Butter Bat lbs. 

1 

169*5 

101*7 

101*7 

2 

153*4 

133-7 

93*2 

3 !!. !!! 

142*0 

122*0 

97*7 

4 

125*7 

100*6 

90*5 

5 

123*5 

108*0 

100*0 

0 

113*2 

90*6 

80*5 

7 

110*8 

100 -.3 

77*5 

8 

107*4 

98*7 

80*1 

9 

106*0 

74*0 

64*3 

10 

104*6 

85*1 

62*0 

U 

98*2 j 

95*1 

69*9 

12 

85*5 

45*1 

41*7 

13 

84-5 

68*5 

29*5 

14 

83*0 

72*0 

67*0 

15 

74*2 - 

63*7 

62*5 

16 1 

64 -.5 

47.0 

24.6 

17 , 

57.1 

48.4 

37.0 
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Where the figures in columns A and B are close it indicates that very few 
dairy stock other than milking cows are being held. Conversely where wide differ- 
ences occur it can be accepted that there are a large number of dairy stock not yet 
in production. 



High producing heifers. 


[S. Bowers, Brunswick.] 


As an instance of the former, the case of Farm No. 11 may be cited. Here 
the figures are 98.2 lbs. and 95.1 lbs. res}>ectively. On this farm the average 
number of stock carried through the year was 71 cows, 6 heifers and 2 bulls, while 
as an example of the latter position. Farm 12 shows production of 85.5 lbs. and 
45.1 lbs. respectively in these columns. This farm is still in the developmental 
stage and a large number of young stock are carried in order not only to replace 
culls, but also to increase the size of the herd. The actual number of the various 
classes of stock on this property was as follows: — 

32 cows. 

16 heifers over 2 years. 

1 2 h ei f e rs — y earl i ngs. 

12 heifers — calves. 

1 bull. 

This farm had a low output of butterfat on a dairy stock acreage, but in a 
year or two when the herd has increased in size, the total production will increase 
rapidly. 

Differences between columns B and C indicate the degree to which stock other 
than dairy cattle are carried. P^'or example Farm No. 1 is stocked entirely with 
dairy cattle while Farm No. 2 is carrying many sheep. 

Herd Replacement, 

Table 4 indicates the position regarding disposals and purchases of cows and 
the numbers of heifers which freshened during the year. 

In the seventeen herds there was an increase of five cows only. One hundred 
and thirty-one (131) cows were sold while new heifers calving and fresh purchases 
amounted to one hundred and thirty-six (136). 

The causes of the disposals may be taken as being similar to those pertaining 
for the year 1939-40 in the Grade Herd Recording Unit for the district. 
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Tablb 4. 


Fjunu* 

Number 
of Cows 
in Herd. 

Number 
of Cows 
Sold 
daring 
Year. 

Number 
of Cows 
Bought 
during 
Year. 

Freshened. 

No. of 

Over 2 
Years. 

Heifers. 

Between 

1 and 2 
Years. 

Under 1 
Year, 

1 

21 

7 

7 

4 

5 

5 

14 

2 

62 

3 

• •• 

• t • 

... 

7 

9 

3 !!! 

24 

8 

1 

2 


4 

4 

4 

19 

3 

3 


... 

4 

3 

5 

60 

* •. 

22 

15 


5 

6 

6 

56 

9 

... 

7 

1 

11 

21 

7 

19 


... 

3 



5 

8 

48 

5 


11 

• •• 

7 

22 

9 

42 

11 

... 


11 

18 

8 

10 

36 

6 

3 

*7 


11 

10 

11 

71 

19 

8 

15 


6 

3 

12 

32 



... 

16 

12 

13 

13 

84 


. . . 

8 

5 

9 

26 

14 

87 

7 

... 

12 


12 

27 

15 

32 

6 




5 

6 

16 

41 

12 

2 

6 

*8 

16 

9 

17 

50 

6 

... 


6 

8 

10 


783 

131 

46 

90 

52 

139 

106 


Six hundrf'd and thirty-live (()35) eows were recorded, and one hundred and 
six (106) were culled. 

The causes for culling: were as follows: — 


Low production 

72 

68% of culls. 

f^ld age 

3 

2.8% of culls. 

Failure to breed 

. . 5 

4.7% of culls. 

Faulty and diseased udders . . 

14 

12.2% of culls. 

Contagious abortion . . 

3 

2.8% of culls. 

Surplus stock 

2 

1.8%- of culls. 

Milk fever (deaths) 

. . 7 

6.6% of culls. 

Total 

.. 106 

16.7% of culls. 


Of the one hundred and thirty-six (1J6) replacements ninety (90) only were 
heifers reared on the farms where they calved. This means that only two thirds 
(2/3rds) of the replacement stock were held on the farms in that year. 

From the foregoing, it appears that heifers to the number of seventeen per 
cent, (17%) of the number of cows in each herd should have been held on the farms 
for replacement purposes. Where development of the properties for dairying 
is still in progress, a greater proportion of lieifers would be re(iuired. 

An examination of the position in the herds at the moment with reference 
to future requirements indicates that sufficient young stock are available in the 
distriot. Actually the number of heifer? over one year of age and of those under one 
year amount to twenty-three and twenty-five per cent, respectively of the number 
of cows. But a clo^r perusal of the position as disclosed by Table 4 shows that 
while a number of farmers are breeding sufficient heifers for replacement and 
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development, others are relying on purchases to remedy the position. For example 
Farm No. 5 has heifers to the amount of 8i per cent, only of the herd size, in the 
previous year, thirty-seven per cent. (37%) of the herd was purchased. 

Farm No. 11 had the following record during the year. Nineteen cows were 
sold, eight cows were purchased and fifteen heifers calved, bringing the herd up to 
seventy-one (71) cows. At that time heifers to the number of 8 per cent, of the 
herd size for the 1939 season and 4 per cent, for the 1940 season were available 
for replacement purposes. 

It follows that this farmer must go to the saleyard to obtain his requirements 
of replacement stock. This put him in the very great danger of bringing disease 
into the herd, which would more than counter-balance any advantage gained 
during a few years by stocking the farm with the maximum number of cows. There 
is no necessity to place any greater emphasis than this on the financial loss that 
results from the introduction of contagious abortion, infectious mammitis, etc., into 
a dairy herd. 

Apart from a consideration of the foregoing it is interesting to note that the 
quality of some at least, of the heifers in this district arc verj satisfactory. The 
bulls in use are practically without exception pure bred, and the effect of the 
emphasis placed on the necessity for production backing for the bulls and more 
recently on “proved bulls,” is shown in the quality of the young stock. 

The following figures are taken from the annual report of the unit as furnished 
by the Recorder (Mr. S. A. Hardy). The unit average was 283 lbs. butterfat. The 
mature cows tested produced 308 lbs. each while the 3 and 2 year old heifers had 
figures of 306 lbs. and 292 lbs. respectively (adjusted to a mature cow basis). This 
indicates that the (juality of the young stock is certainly not falling but is in fact 
higher than mature cow averages in most other units. 


Among the various factors focussing attention on quality in heifers, is a 
trophy awarded each year to the owner of the four highest producing heifers in 
any one herd in the unit. This is the S. A. Mitchell Cup. The average productions 
for the winning team and for the i)ast four years, are as follows: — 


193fi-.37 

1937- 38 

1938- 39 

1939- 40 


342 lbs. butterfat. 
326 lbs. butterfat. 
337 lbs. butterfat. 
396 lbs. butterfat. 


Naturally each year the trophy is Won by a 
years, the teams represent .three different herds. 


different team, and in the four 


C a rrif i ng ( 'apaci t y . 

This is one of the problems of the dairy farmer to decide just what degree of 
stock concentration will give the greatest total out]»ut. It is axiomatic that the 
concentration of stock must not go beyond the limits where a sufficiency of fodder 
is available to give high individual production per cow. Heyond this stage the 
farm becomes overstocked and there is insufficient feed available above the main- 
tenance requirements of the herd, to provide the nutrients for free milk production. 

In this competition it is demonstrated that the area ust^d per cow unit was 
much less than that normally considered necessary. In the final Better Dairying 
Competition concluded in 1936, it was shown that the average area required per 
“cow Pnit” was 4.25 acres, while approximately 3 acres were required per live 
stock unit. 
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Results on this occasion, however, indicate that 2.8 acres only were needed 
per cow unit and 2,3 acres per live stock unit. 

In the case of the leading farms the position was as follows : — 


Ty{)e of Farm. 

Farm Number. 

Acres per — 

Cow Unit. 

i 

Live Stock Unit 

r 

1 1 

2-4 

1-43 

Irrigated ^ 

2 

20 

1-72 

1 

3 

2*7 

]-80 

Dry Farm 

9 

2-9 

1-90 


Block A shows that there appears to be some correlation between stocking 
concentration and production per acre, but insufficient evidence is available to 
permit of any suggestion regarding the optimum degree of stocking. This ob- 
viously would vary according to the proportion of irrigated land, the quantity of 
fertiliser applied, the number and size of the paddocks, and many other factors. 

That there also appears to be a definite relationship between the quantity of 
superphosphate used per acre and the stocking concentration is shown by Block B. 
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RELATIONSHIP OF RATE OF SUPERPHOSPHATE APPLICATIONS 
AND PRODUCTION PER ACRE 


In Block C it will be rioted that the hij^hest return per acre was obtained with 
a small application of sujier. In seeking for an explanation of this, the following 
information was obtained wliich jrrobably explains, in part at least, why such 
results were possible. 

The property in (piestion is portion of the homestead section of the former 
Brunswick State Farm. It surrounds the site of the stables and cow sheds. It 
was stated that this area was jiarticularly heavily fertilised over a period of years 
with artificial manures of* various types. In addition, the dung and refuse from 
the stables and bails were regularly spread over the paddocks. Since the occu- 
pancy of the present owner, no fire has been allowed to clean up dry grass in the 
paddocks so that the soil has had its supply of organic matter considerably in- 
creased. Whether the property is now in the state that it will continue for some 
time to give high yields with small applications of manure, it is impossible to say. 

The general conclusion which may be drawn from Block C, however, is that 
high production has followed high rates of application of supei*. That there is a 
considerable margin of profit in the higher dressings can be proved by a single 
calculation from the data in the block. 

It is considered that there is evidence in this block as to how farmers may 
increase the turnover from their properties. This evidence is amply sujiported by 
numerous cases in other districts where increased production has followed increases 
in the rate of applications of superphosphate. 
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RELATIONSHIP OF RATE OF SUPERPHOSPHATE 
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Production per Cow v. Production per Acre. 

The comments made at the conclusion of the preceding section should not be 
read to mean that an increased application of supjerphosphate in itself, without 
any further effort on the part of the farmer, will return added production. It 
is necessary to make such jirovision that it will be possible for stock to utilise the 
additional feed produced economically, i.e., by adequate subdivision, watering 
facilities and the adoption of a proper system of controlled grazing. The refer* 
cnees to the relationship between superphosphate applications and stocking con- 
eentration does not infer that a farmer can order an extra ton of superphosphate 
and an extra cow at the same time. A warning must be given against the disaster 
that can follow o^’erstocking. 

It can be shown that the way to increased production per acre is through 
increased production by each individual of the herd. Naturally with a certain herd 
size the higher the production per cow the higher the total production; farmers 
must not be led astray in discussing this matter by the occasional references to 
cases where increased production per cow has been achieved by a reduction in the 
number of the cows. 

Block D shows a comparison between the production per acre and production 
per cow for the 17 farms. Jt will be noted that the general trend of production 
per cow is upward, while production per acre is increasing. It is interesting to 
investigate the high peaks in the curve for production per cow. The herd on farm 
10 averaged 343 lbs. butterfat for 36 cows. The stocking concentration, however, 
was Very low, 3.7 acres being utilised per cow unit, and 2.7 acres per live stock 
unit Approximately 145 acres of pasture were available, 1.25 tons of hay pec 
CJDW were conserved in addition to there being 22 acres of summer irrigation 
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and 18 acres of winter pasture started by irrigation water. On comparison with 
the other piroperties it appears as if more stock could profitably be run on this 
property. 



FARM, 


COMPARISON OF PRODUCTION STATED AS PER ACRE. 

AND AS PER COW 

BUTTER FAT PER ACRE 

PER COW 


On farm 12 also the stocking concentration is light because the property is 
still in the development stage and the lierd is being built up wisely by breeding 
heifers. In this case 3.1 acres per live stock unit and 3.4 acres per cow unit were 
available. 

On Farm 3 stocking was heavier, 1.7 acres per live stock unit being a Nail- 
able. 

Irrigation, 

Comparison between irrigated and noa-irrigated properties is given in Table 5. 

Unfortunately there were only a few properties where irrigation was not 
being practised to some extent at least and therefore the comparison cannot be 
considered as complete. 

Six fanns had more than 40% of the cow acres irrigated and these averaged 
127 lbs. of butterfat per acre. 

Seven farms, excluding the non-irrigated properties, had less than 40% of 
the cow acres irrigated and averaged 106 lbs. of butterfat per acre. 
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Table 5. 


Irrigated FarmeL 

Tons Hay 
Cow. 

Non-irrigated Farms. 

Tons Hay 
Cow. 

Name. 

Butter Fat 
lbs. per acre. 

Name. 

Butter Fat 
lbs. per acre. 

R. C. W. Smith ... 

169-5 

•75 

S. A. Mitchell ... 

106-0 

•30 

Farm No. 2 

163-4 

•50 

Farm No. 16 

64-5 

•20 

Do. 3 

142-0 


do. 17 ... 

57-1 

•12 

Do. 4 

125-7 

-166 




Do. 6 

123-5 

•66 




Do. 6 

113-2 

•6 




Do. 7 

110-8 

1-0 




Do. 8 

107-4 

• • • 




Do. 10 

104-6 

1-25 




Do. 11 

98-2 





Do. 12 

85-1 

•62 



1 

Do. 13 

84-5 

•18 




Do. J4 

83-0 

•9 


« 


Do. 15 

74-2 

••• 


1 

i 



Conservation of Fodder. 

The amount of fodder conserved per cow is shown in Table o. It will be 
noted that the quantities are very small, the greatest being 1.25 tons per cow. 

It is popularly assumed among these fai’mers that summer irrigation, followed 
by starting the winter pasture with irrigation water, obviates the necessity for 
conserving any great quantity of fodder. This is because green feed is available 
during the summer months and the winter pastures have made growth when 



In the Brunswick hill country. Raking clover burr by hand. 
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watered early, before the summer pastures lose tlieir usefulness. Naturally there 
is some point in this arprument, but unfortunately several factors still operate 
which make sole reliance on the pasture extremely dangerous. For example, in 
many cases it is doubtful whether sufficient growth can be obtained from the 
relatively small areas of irrigated pasture to adequately feed the herd. Again the 
growth of the winter pastures slackens and becomes almost dormant during the 
wet cold months of June and July, and ample hand feeding is then required. 



Home-made rotary broom for sweeping? clover burr. 

The position at this period is considerably worse when a rainfall above aver- 
age is encountered. The winter pastures are then so sodden that little effective 
use can be made of them. 

This actually proved the case during the 1939 season, when the supplies of 
fodder conserved during the 1938 harvest were utilised. The effect of this defi- 
ciency of feed is shown in the results of the Grade Herd Recording Unit for 
1939-40 

Normally the production of cows which complete a full 273 days’ test is 
considerably higher than those which do not complete this period. This seems 
obvious. But in the Brunswick unit in 1939-40, the cows which completed 273 
days did not produce more than those which were not tested for the full period. 
The bulk of the former group calved in May and June. 

Table 6. 



tiowg Completing 273 days. 

1 

Unit Average. 


Per cent. 

Butter Fat 
Average — lbs. 

1938- 89 

1939- 4<^ 

62-7 

72-0 

293-84 

250-74 

284-37 

251-88 
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That the absence of sufficient fodder for the cows calving in Majr and June 
wae responsible for the low production is indicated in Table 7. 


Tablb 7. 

Averages of Cows Calving in May and June, 1939. 



May. 1 

June. 


No. of Cows. 

Average. 

No. of Cows. 

Average. 

Hay Available 

43 

265 

30 

269 

No Hay Available * 

64 

214 

51 

237 


It is hoped that as a consequence of this position, farmers will make adequate 
reserves during the coming season. It is suggested that the conservation of 1.S 
tons of hay per cow should be the aim where ample irrigated pasture is available 
and the equi^alent of 2^^ tons per cow as hay, silage or green crops where no 
summer grazing is possible. 
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Total Output and Production per Acre, 

As expected there is no relationship between the total output of butterfat 
from the farms and their average production per unit of area. The size of the 
properties varied over wide limits and in some cases more than offset the effect of 
the relatively low unit production. 

The fact that there is no connection lietween total output and average per 
acre answers the criticism that high production y)er acre is more likely on the 
smaller properties which would therefore command an advantage in a comparison 
of this kind. 

To illustrate this point, attention is directed to the fact that the four pro- 
perties producing the greatest quantities of butterfat are placed second, thirteenth, 
fifth and fourteenth in the order of their production per acre. Actually the pro- 
l)erty which produced the greatest amount of butterfat had the second highest 
average per acre. 

In block D is shown a comparison between the total figure and the average. 

The natural corollary of this position, of course, is that by increasing the 
production per acre, no matter what size the farm may be, the total output will 
be increased, and under normal conditions allow a greater margin of profit to the 
farmer. 

Method of MUking. 

It is interesting to record that on tlie leading four farms, the herds are 
milked by hand labour. On all the others, with the exception of two (2), machines 
are in use. Of the II machines in use, seven were of the one type. 

It has been been suggested that the labour, usually family labour which was 
available on the leading farms, contributed to the higher production. This sug- 
gestion was developed with the thought that the labour would be available for 
other work on the property such as fencing, clearing, irrigation, conservation of 
fodder, etc., thereby allowing the owner more time to devote to a plan of de- 
velopment and increased carrying capacity. No evidence was collected to confirm 
or disprove this argument. 

A coiny)arison of the number of cows milked by hand labour ami machint* 
showed that there was little difference between the average numberh per man and 
per unit. The figures were 9.25 and 12.5, respectively. 

The advantage of the machines, however, liecomes obvious when the number 
of cows attended per man is calculated. Over the eleven properties 24 cows were 
attended in the milking shed per man. 

One conclusion which may safely be drawn from this is that there is still 
ample capacity for development in the size of the herds where machines are in 
use before it will be necessary to procure larger machines. 

The only additional cost for some time, as the herds increase in size, would 
be on account of longer periods of operation. Usually machines have sufficient 
reserve power and vacuum pump capacity to allow extra units to be added with- 
out requiring other changes. 

Pig Raising, 

Table 8 shows the position regarding the production of pigs. It has been con- 
tddered convenient to give this in terms qi the pounds of pig meat produced per 
100 pounds of butterfiat. The figures are not the result of weighing the pigs in- 
but Itave been calculated according to the number and type of pig sold. 
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Only fivfi farmers kept sows and the eow to sow ratio is shown for each of 
these properties. It varies from 12.5 : 1 to 4.2 : 1. It will be seen that the average 
production of pig meat per 100 lbs. of butterfat produced as cream from these 
farms was 60 lbs. Where store pigs were purchased and fattened an average of 
45 lbs. was produced. It is possible that by buying stores a farmer may produce 
as much pig meat as if he had a number of brood sows, but the above shows that 

in actual practice he does not. Actually it may be considered that the farmers 

whose results are being discussed have produced more pigs than appears to be 
the case in an equivalent group of farmers in other districts. This it is considered 
shows that they are fully alive to the opportunities for increased revenue which 
the pig industry offers. Therefore the evidence which is given herein showing a 
greater production of pigs from the properties where the pigs are bred should 
move them into acquiring sows. 

There are probably a variety of reasons why the farmer buying stores does 
not make the same turnover. Pos.^ibly pigs are hard to get when he requires them 
or the price may be too high. Further, to show the same amount of pig meat 

actually grown on the properties it is necessary for him to handle a greater number 

of pi^. 

It follows then that to keep a supply of good pigs available for fattening, the 
only sure way is to breed them. A further reason for doing this is that the risk 
of the pigs contracting disease is greatly reduced if no purchases in the ordinary 
market are made. 


Tablk 8. 


Farm No. 

Cows. 

Sows. 

Sow : C'ow 
Ratio. 

1 : 

Store F^igs 
Purchased. 

Lbs. Pig Meat 
Sold |)©r lOOlbfl. 
Butter Fat. 

16 

41 

5 

8-2 

45 

107 

9 

42 

10 

4-2 


94 

6 

55 

5 

no 


58 

13 

84 

10 

8-4 

... 

36 

17 

50 

4 

12-5 


35 

7 

19 



30 

65 

8 

48 



100 

54 

10 

36 



27 

.30 

3 

24 



.50 

27-2 

4 

19 



26 

26 

12 

32 

... 


44 

17 

11 

71 



8 

7 


A study of Table 9 also gives much information on the results that can be 
achieved by utilising skim milk efficiently, that is, by feeding it with cereal grains 
and other farm produced materials which not only enable more pigs to be fed but 
keeps the cost of feeding to a low figure. 

Farm 9 had a sowicow ratio of 4.2:1 and produced 94 lbs. of pig meat 
per 100 lbs. of butterfat. Actually this farm with a herd of 42 cows was able 
to return the owner more than £200 profit over the cost of purchased feeds. Wheat 
and pollard were purchased and crops of pumpkins and peas were grown. 

Farm 16 had 5 sows but 45 store pigs were also purchased because a good 
supply of maize grain was on hand. The sow : cow ratio when the purchase 
of store pigs was taken into account is lower than 8.2 : 1. Had sows produced the 
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pigs on the property the ratio would have been 4.5 : 1 . The cost of the maize grain 
was low and the margin of profit on the total number of pigs was very satisfactjory. 

Table 9 gives some idea of the returns obtained from pigs when expressed as 
an equivalent of butterfat per acre. 

Table 9. 


Return from Pig Meat at 6d. per lb. calculated as equivalent of Butter Fat |)er acro» Butter 

Fat at Is. 3d. })er lb. 


Farm No. 

Pig Moat per 
acre at 6d. 
per lb. 

Lb.*?. Butk^r Fat 
at Is. 3d. per 
Ib. 

Butter Fat 
per acre. 

Total Cn^aiu and 
Pigs as Butter 
Fat jKir acre. 

1 



169-5 

169-5 

2 



1.53-4 

153-4 

3 

13/0 

17*6 

142-0 

159-6 

4 

16/0 

13*0 

1250 

138-0 




123-5 

123-5 

0 

33^ 

26-0 

113-2 

1.39-2 

7 

,36/- 

29- 0 

110-8 

139-8 

S 

27/- 

22*0 

107-4 

129-4 

{) 

49/6 

400 

106-0 

146-0 

10 

1.*)/- 

120 

104-6 

116-6 

11 

3/6 

30 

98-2 

102-2 

12 

"/ “ 

60 

85 1 

91-1 

13 

1.5/6 

130 

84-5 

97-5 

14 



83-0 

83-0 

i:> 

0/6 

0*0 

74-2 

74-7 

10 

30/ 

240 

56 2 

80-2 

17 

10/- 

8-0 

,)5 - 3 

6.3-3 

, , . 



... ‘ 

' 
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Egg Laying Trials— Muresk Agricultural College. 

1939 - 40 . 

G. D. Shaw, Poultry Adviser. 

The 1939-40 trial is the fifth of the second series conducted at Muresk Agri- 
cultural College. Seven previous trials were held prior to 1936, but a break 
occurred in the years 1933-35. 

The duration of the trial is 48 weeks, beginning on the 16th March, 1939, 
and ending on the 1st February, 1940. 

The trial for the year 1940-41 began on the 21st March and will (‘ontiniie 
until the 14th February, 1941. 

A total of 336 birds were entered for the 1939-40 trial, being composed of : — 
Australorps 150, white leghorns 144, brown leghorns 6, Rhod(» Island reds 36. 

Management, 

The management of the trial is in the hands of a committee which consists of 
the Principal of the College (Mr. W. Southern), Chairman, the Poultry Adviser 
of the Department of Agriculture, Mr. G. D. Shaw; the Assistant Poultry Adviser, 
Mr. E. Lovegrove; Mr. S. Dolman, Cranleigh Poultry Faim, Welshpool; Mr. F. 
Landqufet, York, and Mr. R. Knight, Kenwick. 
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The committee of management meet at the college periodically and directs the 
policy of the trial. 

There are 336 pens available, and all birds are single tested. All eggs are 
weighed daily and the scales used are tested and graduated to one-tenth of an 
ounce. 

The college is situated 60 miles from Perth. The soil is ideal and plenty of 
green feed is available in all seasons of the year. In the height of summer all the 
pens are shaded with a luxuriant growth of foliage from cape lilacs which have 
been planted between the rows. 

The rules of the 1939-40 trial were as follow;— 

Committee of Mcmagement. 

The committee of management shall consist of the Principal of the C'ollege, 
the Poultry Adviser, Assistant Poultry Adviser, Department of Agriculture, or 
officers acting in their stead, and throe representatives elected by the breeders 
taking pai*t in the preceding trial. 

Note , — The term ^^breeder’’ is given to those who have entered birds in the 
trials. 

Towers of the Committee, 

The committee shall have absolute control of the trials conducted during its 
tenure of office. 

It shall recommend what tests are to be carried out and arrange the condi- 
tions and regulations governing the same. It shall also receive applications and 
allot the pens for the next trial. 

The representatives elected shall take office on 16th March succeeding the 
date of appointment. 

The committee shall meet at such times as it may deem necessary. 

Trial for 1939-1940. 

The trial shall consist of the following sections: — 

Section ‘^A” — Pen of six birds— All light breeds. 

Section — Pen of six birds — All heavy breeds. 

Section “C” — Pen of six birds — ^All medium heavy breeds. 

The trial shall extend from 16th March, 1939, until 14th February, 1940 (48 
weeks). The leading group or individual bird in each section may be allowed 
to remain at the college for the full period of twelve months. 

Each breeder shall be charged an entrance fee of 5s. per bird, 2s. 6d. per bird 
to accompany application for pens. The balance of 2s. Od. ])er bird is to be for- 
warded to the Principal, Muresk Agricultural College, within 14 days after notice 
of allotment of pens; otherwise pens may be allotted to other applicants and the 
2s. 6d. application fee forfeited. 

For any of the above sections pure-bred birds only must be entered. 

All eggs shall be the property of the Muresk Agricultural College. 

Each of the pullets will be single tested, housed (semi -intensive), and the 
individual numbers and weight of eggs will be kept. 

MegulaUom. 

1. In each section the trial will be decided by the highest number of first 
gimAe eggs obtained by each group of birds and by each individual bird in their 
respective sections. 
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2. SeetioDB — During the first two months of the trial a first 

grade egg shall weigh not less than 1% ozs., thereafter during the remainder of 
the trial a first grade egg shall weigh not less than 2 ozs. 

Second Grade: — The minimum weight of a second grade egg shall be not 
more than ^ oz. less than a first grade egg. Second grade eggs will be recorded 
but not counted. 

3. Eggs under IV 2 ozs. in weight during the first two months of the trial 
and under 1% ozs. in weight during the remainder of the trial, soft shelled, or 
broken will be recorded, but not counted in trial results. 

4. In all sections the actual weight of each egg shall be kept. 

5. The certificate for the winter test, 16th March to 31st July, 1939, shall 
be given subject to rules 2 and 3. 

6. Progress results will be published weekly as far as practicable, and all 
prizes shall be awarded as soon as possible after the termination of the trial. 
Results to be reported under breed headings. 

7. No protest shall be considered unless received within 14 days of the 
alleged breach of regulations, and accompanied with a deposit of £1, which deposit 
shall be returned if the protest is upheld, or forfeited if, after inquiry, the protest 
is considered to be frivolous or without foundation. 


8. Records .shall be kept of the average cost per head of food consumed. 

9. All birds to be accepted must conform to the following conditions: — 

(a) Shall be the property of the breeder; 

(b) Must be not les.s than six months and not more than nine months of 

age on 16th March, 1939; 

(c) Must be fair specimens of the breed; 

(d) Must weigh not less than: — 


Section ^^A^’ — Light Breeds: lbs. 

Leghorn, Ancona . . . . . . . . . . 3% 

Minorca . . . . . . . . . . 4 

Section ^‘B^’ — Heavy Breeds: 

Australorp 
Sussex, Langshan 
Plymouth Rock 

Section — Medium Heavy Breeds i 

Barnevelder 
Rhode Island Red 
Wellsummer 
Wyandotte 

10. All birds sent to the trial must conform with the weight prescribed in 
the preceding paragraph, otherwise the committee shall cancel the allotment of 
pens, in addition to which the entrance fee may be forfeited. 

11, All birds shall be treated for vermin and delivered at the Muresk Agri- 
cultural College, Muresk, between 13th March and 15th March, inclusive, in 
new coops or crates, with the breeder’s name and address clearly stencilled or 
painted thereon. Entries will not be accepted from any person whose premises 
are tick-infested or whose flock is suffering from any infectious or contagious 
disease. 


5 

5 


.) 

5 

4y2 

41/2 


NOTE, — ^No birds will be accepted on Sunday, 12th March, 1939, 

12, Freight to the College is to be prepaid or delivery will not be accepted. 
Freight on rejected birds must be paid by the breeder* 
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13. All birds must be ringed with the numbered 1^ bands supplied and 
forwarded tree to the breeder. These will correspond with the number of the 
pens allotted. The pens having overhead netting, it is unnecessary to cut any 
bird^s wing feathei*s. 

14. The Poultry Adviser, or his representative, shall have the power to 
reject any bird which in his opinion is not of the correct age, or which he 
considers does not conform in any way to Rule 9, and his decision shall be final. 

15. Any bird found to be suffering from an infectious or contagious disease, 
or with crooked breasts, or side sprigs in combs, will be rejected and returned, 
and shall be replaced by a suitable one within seven days after the notification 
of same. If any bird is found infested with tick the group will be rejected, the 
entry cancelled, and the entry fee forfeited. 

16. In the event of a bird during the course of the trial becoming diseased, 
incapacitated from laying, or developing vicious habits (such as egg-eating or 
feather-eating) it may be returned, or, on the written authority of the owner, 
destroyed. 

Should this occur, the breeder may replace it with another bird <of the same 
age and breed; in the case of a bird dying, replacement may be made. Any 
score standing to the credit of a bird which is replaced shall be struck out. 

17. No breeder shall withdraw any bird until the termination of the trial, 
except as provided in Rule 16. 

18. The committee reserves to itself the right to inspect, or to have in- 
spected, any applicant’s stock, with a view to determining whether the cjuality 
and character of the birds warrant the allotment of pens. 

19 (a). Any breeder taking part in the current trial will have the right 

of allotment of one pen of six birds per section in the succeeding trijil. After 
such allotment new applicants will have the right of allotment of one pen of 
six birds per section. Should there then be any vacant pens they will be al- 
lotted by ballot to any applicant. 

19 ' (b). If after the allotment of pens, it is ascertained that incorrect in- 
formation has been furnished the allotment may be cancelled and the birds re- 
turned. In such case the entrance fee shall be forfeited and the applicant may 
be debarred from entry to any future trial. 

20. Any breeder violating or failing to conform to these regulations shall 
be subject to such disqualification as the committee may decide. 

21. Where there is a tie for any place, the award shall be given to the 
breeder whose bird or group (as the case may be) lays the greater total weight 
of first-grade eggs. 

22. While every care will be taken, the committee will not be responsible 
for loss or injury to any birds in any way in connection with the trial. 

23. The committee may disqualify any breeder and may refuse entry to 
subsequent trials, where such breeder publishes in any way statements of records 
not in accordance with the official records of the trials. 

24. The committee’s decision in all matters shall be final. 

NOTE : PRIZES. 

Certificates will accompany all prizes. 

NiO prize shall be awarded in any section unless there are at least three 
entries. No second prize will be awarded unless there are at least four entries. 

The full schedule of prizes will be published at an early date. 
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CHAMPION CERTIFICATE. 

A Champion CeHificate will be awarded to the group pen from sections 
and ^^C’’ obtaining the highest total of first-grade eggs during the 
term of the trial. 

GOVERNMENT STANDARD CERTIFICATE. 

A Government Standard Certificate and a Registered Sealed Copper Ring 
will be awarded to all birds laying not less than 200 two-ounce eggs or over 
during the term of the trial 


DISCUSSION. 

Some explanation with reference to the classes may not be out of place. In 
the schedule it will be noticed that light, heavy, and medium-heavy classes are 
defined by weight. This is not a clear interpretation of the classes. It has been 
found that the activity of the different breeds varies, so much so that the feed- 
ing of light birds must be on a different plane to the feed given to the heavy. 
It was found that the food giving the best results for light breeds was too fat- 
tening for the heavy breeds. This was because the heavy breeds were not as 
active as the light and therefore did not utilise the carbohydrates to the best 
advantage. Hence the heavy breeds are fed on a narrower’ ration than are the 
light breeds. 

Again, the breeds placed into what is described as medium-heavy, are not 
necessarily lighter in weight than are the heavy breeds, but those placed in 
the medium-heavy class are more active than those breeds placed in the heavy 
class, yet not as active as those of the light breeds quoted. Hence 
the rations suitable for the medium-heavy breeds should be wider than that 
given for the heavy breeds but narrower than that given to the light breeds. This 
has b(H*n satisfactory and the feeding at the laying trial is based on the article on 
“Feeding'^ published in the Journal of Agriculture, S<*])teml)er, 1034, pages 435 
onwards, and in the December, 1930 Journal, pages 405 onwards. This system of 
feeding allows the birds the necessary I'equirements of ])rotein and carbohydrates 
consistent with their activities, and the noticeable factor at the completion of each 
trial of the second series has been that the birds have been returned to their owners 
in good condition, each bird having put on weight during the period, but no bird has 
carried superfluous fat. 

The following are the results of the trial ending 14th February, 1940: — 


SUMMARY 

Chamjuon Cerlifieate. 

N. T. Wilkinson : Australorps — Score. 

' 1st grade eggs . . . . . . . . . . . . 1 ,250 

2nd grade eggs . . . . . . . . . . . . 62 

Section A — Team of 0 birds — Light bi’eed. 

1st (Westfarmers' Cu]>) Mrs. ^I. H. Dadley - 

1st grade eggs . . . . . . . . . . . . 1,097 

2nd grade eggs . . . . . . . . . . . . 3 

2nd (Wright & Co. Trophy) : Webb’s Hattdiery — 

1st grade eggs . . . . . . . . . . . . 1,075 

2nd grade eggs .. .. .. .. .. .. 15S 

Section B — Team of 6 birds — Heavy breed. 

1st (W.A. Produce Market Cup) N. T* Wilkinson — 

1st grade eggs .. .. .. •• •• •• 1,256 

2nd grade eggs . . _ 62 
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SVMMARX— continued. 

Section H (contmued) : — 

2iid (R. Youni^ Trophy) R. Harrison — Score. 

1st grade eggs . . . . . • 1,231 

2nd grade eggs . . . . . . . . . . . . 19 

Section C — Team of 6 birds — Medium-heavy breed. 

1st (Tan Hazlett Cup) Robinson Bros. — 

1st grade eggs . . . . . . . . . . . . 990 

2nd grade eggs . . . . . . . . . . . . 76 

2nd (Kirkby Troi)hy) Cranleigh Poultry Farm — 

1st grade eggs . . . . . . . . . . , . . 95 1 

2nd grade eggs . . . . . . . . . . . . 10 


Winter Test , — (from 16th March to 31st July, 1939). 

Team of 6 birds — Light breeds. 

1st only (Philip Giles Trophy) Mrs. M. H. Dadley — 


1st grade eggs . . . . . . . . . . . . 480 

2nd grade eggs . . . . . . . . . . . . 1 

Team of 6 birds — Heavy breeds. 

1st only (Carbarns Trophy) R. Harrison — 

1st grade eggs . . . . . . . . . . . . 471 

2nd grade eggs . . . . . . . . . . . . 12 

Team of 6 birds — Medium-heavy breeds. 

1st only (Carbarns Trophy) Beverley Poultry Farm — 

1st grade eggs 354 

2nd grade eggs . . . . . . . . . . . . 13 


Summer Test . — Teams laying the greatest number of Isi grade eggs in the 
period December 1st to Febi’iiary 14th (inclusive). Teams to have laid 
1,200 1st arade eggs in the period of the test. Cups donated by the 
Western lee Company. 

Section R — Team of G birds — Heavy breeds — Runnyinede Poult ly 
Farm — 283 1st grade. 

Teams from s ections A and C did not (jualifv lor these awards. 


Section A — Highest single — Light breed. 

1st (Macfarlane Cup) Webb’s Hatchery — 

3 St grade eggs . . . . . . . . . . . . 'JoG 

2nd grade eggs . . . . . . . . . . . . 7 

2nd (James Goss Trophy) IT. Chalmer — 

1st grade eggs . . . . . . . . . . . . 24D 

2nd grade eggs . . . . . . . . . . . . 8 

Section B — Highest single Heavy breed. 

l«t (Bairds Co. Cup) N. T. Wilkinson — 

1st grade eggs . . . . . . . . . . . . 250 

2nd grade eggs 12 

2nd (Barrow Linton Trophy) Mrs. S. Dolman — 

1st grade eggs 248 

2nd grade eggs . . . . 4 

Section C — Highest single — Medium-heavy breed. 

1st (Enston Cup) Robinson Bros. — 

1st grade eggs . . . . . . . . . . . . 220 

2nd grade eggs 0 

2nd (Harrold & Murray Trophy) Robmson Bros. — 

let grade eggs .. . . ; 212 

2nd grade eggs 9 
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First bird to lay 200 first-grade eggs — 

Light (J. & W. Bateman Trophy) H. P. Chalmer, Bird No. 129 — 2nd 
December, 1939, 262 days. 

Heavy (T. Newby Trophy) F. Landquist & Sous, Bird No. 305— 21st 
November, 1939. 251 days. 

Medium-Heavy (R. Young Trophy) Robinson Bros., Bird No. 157 — loth 
January, 1940. 304 days. 

Special Prizes — 

Robinson Trophy — Team laying lowest percentage oi‘ 2nd grade eggs 
(minimum total lay of 1,000 first-grade eggs) — 

Mrs. M. H. Dadley (White Leghorns) 1,097 first-grade, 3 second 
grade. 

A. S. Webb Trophy — Bird laying longest setjuence of first-grade eggs — 
Mrs. M. H. Dadley — Bird No. ^ — 69 eggs. 


DETAILED RESULTS 

SEt'TioN “A” (LioHT Breeds) --Tk\ms of Six Birds. 


Name of 



j 

1 

1 




1 

1 


1 

1 

1 Totals. 

Competitors and 

Ist. 

2n(l 


, 2nd 

Ist. 

2nd. 

Ist 

i 2nd. 

i 1st 

2nd 

Jst. 

j 2nd. 



Birds Nos 



1 

1 

t 








! 

1 Ist 

2nd. 

T. Gent — 

1 



i 


' 



1 

1 

1 

1 



1— « 

109 

25 

30 

54 

144 

67 

206 

2 

164 

7 

207 

1 

860 

156 

a. KnJjtht— 















7—12 

192 

25 

85 

9 

214 

13 

105 

72 

29 

167 

162 

21 

787 

807 

18--1S 

82 

146 

194 

7 

146 

6 

175 

1 

126 

97 

150 

1 

873 

256 

Thorpe Poultry Farm— 















19—24 

112 

4 

82 

22 

169 


150 

2 

142 

4 

127 

13 

772 

45 

G. E. Robinson — 















25—30 

120 

5 

73 

91 

159 

8 

164 

28 

118 

7 

111 

22 

745 

156 

A. R. Oapurn — 















81—36 

L. Riishton-- 

138 

32 

223 

14 

176 

2 

112 

5 

j 180 

9 

149 

42 

973 

104 

37—42 

85 

66 

120 

77 

43 

122 

105 

45 

! 102 

40 

190 

11 

645 

861 

Mrs. 11. Lowe — 















43—48 

98 

107 

163 

73 

151 

47 

128 

28 

163 

25 

175 

15 

868 

295 

K. Lowe — 















49—64 

J50 

13 

172 


151 

11 

150 

26 

152 

39 

104 

57 

879 

146 

F. Harris — 


1 













65—60 

192 

9 

143 

7 

213 

3 

142 


120 

72 

1 

G 

811 

97 

D. F. Kashmir— 



1 












61—66 

117 

8 

13 

1 

142 

15 

41 

1 

163 

7 

107 

33 

688 

65 

W. <fe E. Kerr — 















67—72 

147 

1 10 

184 

2 

150 

1 

95 

1 

71 


86 

13 

733 

86 

Cranleifth Poultry 















Parra — 















78—78 

12 

46 

169 

11 

73 

6 

187 

i 

130 

5 

164 

3 

735 

71 

W. G. HaU— 















79—84 

205 1 

4 

147 


118 

14 

187 

38 

206 

10 

104 

99 

967 

165 

E. Singleton — 

86—90 

Webb’s Hatchery-- i 

195 

5 

179 

1 

168 

5 

190 

2 

127 

34 

182 

6 

1041 

53 

91—96 

IIB 

45 

256 

7 

150 

25 

210 

25 

176 

21 

168 

35 

1076 

158 

97—102 

200 

1 

138 

1 

2 

3 

,52 

82 

174 

32 

204 

34 1 

770 

103 

R. Harrison — 















103—108 

164 

2 

163 

2 

215 


122 

19 

158 


169 

2 

991 

25 

109—114 

Mrs. E. E. Price— 

210 

9 

87 

72 

177 

5 

86 

143 

168 

‘ i 

183 

6 

861 

236 

116—120 

E. B. Price— 

229 

1 

162 


162 

4 

172 

! 

209 

1 

140 


1064 

8 

121—126 

H. P. Chalmers — 

137 

... 

170 

4 

181 

1 

21 

39 

167 

28 

81 


707 

72 

127—182 .. 

Mn. H. H. Dadley— 

127 

7 

62 

19 

249 

8 

210 

6 

90 


182 

17 

029 

67 ' 

188—188 

M. H. Dadley — 

166 


195 

1 

189 


176 


160 

1 

212 

1 

1097 

3 

189—144 

166 

14 

159 

1 

106 


107 

125 

70 

114 

174 

20 

781 

274 

Broum Leghmu, 
Emuiymede Poultry 















Farm— 

145—160 

127 

4 

93 

62 

1 

128 

118 


67 

60 

76 

60 

477 

801 
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.MONTHLY AVERAGES— conrwW. 



No. of 

Total 
No. of 


Total 
No. of 


Average 
for all 
Grades. 

Month. 

Birds and 
Br©(*d. 

Ist Grade 
Eggs 
Laid. 

A\ erage. 

2nd Grade 
Eggs 
Laid. 

Average, 

January 

134 W.L. 

1,682 

12-55 

480 

3-68 

16- 13 

141 Aus. 

1,813 

32-85 

1 276 

1-96 

1 14-81 


34 R.I.R. ... 

369 

10-86 

i 43 

1-26 

I 12-11 


6 B.L. 

36 

6-0 

67 

11-16 

1716 

February (14 

134 W.I 

694 

5-17 

234 

1-74 

6-91 

days) 

1 41 Aus. 

804 

5-7 

94 

•6 

5- 13 

34 R.l.R. ... 

180 

6-29 

26 

•73 

6-02 


6 B.L. 

17 

2-83 

18 

30 

5-83 

- __ 

! 



. ----- 


- 




YEARLY AVERA(iES. 



Lt 

2nd 

Average 


Grade. 

Grade. 

All Grades. 

White Li-ghorns 

114.71 

23.01 

367.72 

Anstralorps 

1 66 83 

19.94 

186.77 

Rhode Island Reds 

130.0 

7.18 

137.48 

Brown Ii(‘ghoriis 

79.5 

50.16 

129.60 


AVERAGE EOK AIJ., BIRDS IN TEST. 

IstCJradt*. 2n(l(irnfle. Total. 
.All TlinlH .. . .. lol.SO 20.48 172.34 


WINTEK TEST l^KSELTS. 


(March lOth to .)uly 31 sf 138 djiys.) 

Winners. 

Light Breeds — Mrs. M. H. Dadley, White Leghorns 
Heavy Breeds — R. Harrison, Anstralorps 
Medium Heavy Breeds — Bev(*rley Poultry Farm, Rhode 
Island Rods 


No. of Eggs. 
480 
471 

354 


Average. 
* 80 
78.5 


50 


LAYING AVERAGES FOR WINTER TES3\ 


(16th March to Slst July — 138 days.) 



Ist Grade. 

2nd Grade. 

AlIGra 

White Leghorns 

41.81 

6.07 

47.88 

Anstralorps 

52.15 

7.97 

60.12 

Rhode Island Reds 

43.08 

1.55 

44.63 

Brown Leghorns 

2.5 

3.83 

5.88 


SUMMER TEST. 


(1st December to 14th February — 76 days.) 

Winners. 1st Grade 2nd Grade, 

Heavy Breeds — Anstralorps, Runnymede Poultry Farm . . 283 2 

Sections A and C — White Leghorns and Rhode Island 
Reds: No Award as no team reached 1,200 eggs. 


SUMMER TEST— ALL TEAMS. 


(Ist 


White Leghorns 
Anstralorps 
Rhode Island Reds 
Brown Leghorns 


December to 14th February — 76 days.) 


1st Grade. 2nd Grade. 

All Grades. 

32.57 8.73 

41.30 

32.76 4.95 

37.71 

18.83 23.66 

42.49 

27.81 3.47 

31.28 
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Comparison of ten leading pens during the last four years — 

1936-37. 1937-38. 1938-39. 1939-40. 

Ist. 2nd. 1st. 2nd. Ist. 2nd. 1st. 2nd. 
10 pens White Leghorns ... 960-8 21-7 1,074-6 8-06 1,106-6 64-4 988-9 99-4 

10 pens Australorps ... 1,128-6 12-11 1.268-6 7-06 1,181-4 09-0 1,128-1 96-8 

6 pens Rhode Island Reds 798-2 220-0 901-2 149 1 002-8 123-0 768-3 43-6 


COPPER BANDED BIRDS. 


Copper band 
No. 

Trial 

No. 

Breed. 

Owner. 

No. 1st 
Grade Eggs. 

65 

4 

White Leghorn 

T. Gent 

206 

66 

6 

White Leghorn 

T. Gent 

207 

67 

9 

White Leghorn 

R. Knight 

214 

68 

12 

White Leghorn 

A. R. Caporn . . 

223 

69 

57 

White Leghorn 

F. Harris 

213 

70 

79 

White Leghorn 

W. G. Hall .. 

205 

71 

81 

White Leghorn 

W. G. Hall 

206 

72 

92 

White Leghorn 

W. R. Webb 

256 

7.1 

94 

White Leghorn 

W. R. Webb .. 

210 

74 

97 

White Leghorn 

W. R. Webb .. 

200 

75 

102 

White Leghorn 

W. R. Webl) .. 

204 

76 

105 

White l.eghorn 

U. Harrison . . 

215 

77 

109 

White Leghorn 

R. Harri.soii . 

210 

78 

115 

White Leghorn 

Mrs. E. E. FViee .. 

229 

79 

119 

White Leghorn 

Mrs. E. E. F'rice 

209 

80 

129 

White Leghorn 

H. P. Clmlmer 

249 

81 

110 

White Leghorn 

11. P. Ch a liner 

210 

82 

118 

White Leghorn 

Mrs. M. H. Hadley 

212 

159 

151 

Auatialorp 

B. 0. Harrison 

200 

160 

153 

Austra lorp 

E. 0. Harrison 

233 

161 

154 

Australoi*]) 

B. 0. Harrison 

219 

162 

1.55 

Ausl ralorp 

E. (). Harrison 

217 

16.1 

157 

Aiistralorj) 

T. Sudeil & Son 

224 

164 

158 

Australorp 

T. Slidell & Son 

206 

165 

162 

Australorp 

T. Slidell & Son 

201 

166 

1 

Australorp 

N. T. Wilkinson 

203 

167 

o 

A list ralorp 

N. T. Wilkinson 

250 

168 

:{ 

Australorp 

N. T. Wilkinson 

229 

169 

4 

Australorj) 

N. T. Wilkinson 

208 

170 

6 

Australorp 

N. T. Wilkinson 

205 

171 

9 

Australorp 

A. Wilkinson 

230 

172 

11 

Australorp 

A. Wilkinson 

203 

171 

14 

Australorp 

H. Seal 

' 204 

174 

31 

Australorp 

L. Rushton 

220 

175 

43 

Australorp 

W. & E. Kerr 

241 

176 

44 

Australorp 

W. & E. Kerr 

228 

177 

53 

Australorp 

S. Holman 

207 

178 

58 

Australorp 

W. G. Hall .. 

225 

179 

61 

Australorp 

R. Harrison 

220 

180 

63 

Australorp 

R. Harrison . . 

243 

181 

64 

Australorp 

R. Harrison . . 

203 

182 

66 

Australorp 

R. Harrison . . 

212 

181 

69 

Australorp 

R. Knight 

23;i 

184 

70 

Australorp 

R. Knight 

237 

18.5 

71 

Australorp 

R. Knight 

233 

186 

75 

Australorp 

R. Knight 

224 

187 

79 

Australorp 

E. 0. Harrison 

231 

188 

80 

Australorp 

E. 0. Harrison 

210 

189 

81 

Australorp 

E. (). Harrison 

216 

190 

84 

Australorp 

L. 0. Harrison 

200 

191 

85 

Australorp 

Mrs. M. H. Hadley .. 

221 

192 

86 

Australorp 

■ Mrs. M. H. Hadley . . 

233 

193 

90 

Australorp 

Mrs. M. H. Hadley . . 

213 
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Copper banded Birds — continued. 


Copper band 
No. 

Trial 

No. 

Breed. 

Owner. 

No. 

Grade 

194 

91 

Australorp 

M. H. Dudley . . 

213 

195 

95 

Australorp 

M. H. Dadley . . 

215 

196 

98 

Australorp 

Mrs. S. Dolman 

248 

197 

102 

Australorp 

Mrs. S. Dolitian 

228 

198 

103 

Australorp 

F. Landquist & Hons . . 

235 

199 

105 

Australorp 

F. Landquist & Sons . . 

247 

200 

109 

Australorp 

Mrs. E. E. Price 

241 

201 

114 

Australorp 

Mrs. E. E. Price 

230 

202 

115 

Australorp 

F. E. Price . . 

222 

203 

119 

Australorp 

E. E. Price 

222 

204 

130 

Australorp 

M. Wall 

204 

205 

132 

Australorp 

M. Wall 

200 

206 

154 

Rhode Island Reds 

R. Wilson & R. Pen ton 

200 

207 

157 

Rhode Island Reds 

Robinson Bros. 

220 

208 

161 

Rhode Island Rtnls 

Robinson Bros. 

212 


In the above trial 68 birds qualified for copper rings, or 20.54 per cent. 

The Champion team was a pen of Australorps entered by N. T. Wilkinson of 
South Belmont. 

Th(i total of 1,256 first grade eggs was 19 eggs lower than the winner of 
1938-39. 


Mrs. M. H. Dudley of Spearwood won in the White Leghorn section. The 
team laid 1,097 first grade eggs, this being 164 less than 1938-39. 

In the Rhode Island Red section, Robinson Bros, of Belmont won with a team 
which laid 990 first grade eggs, this i)eing 26 in advance of 1938-39. 

Bird No. 87 owned by Mrs. M. IT, Dudley laid a sef|uence of 09 eggs. 


I’eed Consumed. 
Wheat ... 
PoUard ... 
Bran 

Wheatmeal 

Bonemeal 

Meatmeal 


1936-37. 
190^ bushels 
186 „ 

207 „ 

6,798 lbs, 

747 „ 

1,700 „ 

5' 14 oz 


FEEDING. 

1937-38. 

165 bushels 
191 „ 

178 „ 

6,469 lbs. 

990 „ 

1,962 „ 

6- 13 oz. 


1938-39. 
224j bushels 
227i „ 

224 „ 

8,438 lbs. 

932 „ 

2,870 „ 

5*16 oz. 


19.39-40. 
231} bushels 
226} „ 

282 ., 
9,493 lbs. 
1,072 „ 

3,312 „ 

5*16 oz. 


(per fowl per day) (per fowl per day) (per fowl per day) (per fowl per day) 


The cost of feeding for the 48 weeks in the 1939-40 trial was £133 14s. 8d. or 
equal to 8s. Id. per bird, while the net average return for eggs was Kis. 3^4d. The 
average profit was 8s. 2Vjd. per bird. 

1936-37. 1937-38. 1938-39. 1939-40. 

Cost of Feed 9/9} 10/3 6/10 8/1 

Average Gross Profit ... 8/10 9/2} 11/8 8/2 J 

Note . — ^Feeding costs are based on the retail prices of all goods as charged by 
metropolitan produce merchants, whilst the returns for eggs are those received in 
open sales less 5 per cent, selling commission, and a deduction of an account sales 
fee of 6d. per sale day (a sum equal to £2 12s. per annum). 
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Associations for the Improvement of Dairy Herds in 
Western Australia. 

REPORT FOR YEAR ENDING 30th APRIL, 1940. 


G. K. Babon-Hay, Superintendent of Dairying. 

G. Slater^ Recording Officer. 

The season 1939-40 was an unfavourable one for the growth of pasture. 
Rains commenced late in autumn and continued above the normal until the end 
of August, followed by very few useful registrations during September, thus 
causing annual pasture plants to form seed prematurely, which prevented their 
normal growth during October and November. This unfavourable spring was ac- 
centuated by lighter falls than normal during succeeding summer months. This is 
clearly showTi in the following figures for rainfall during 1939-40, compared with 
the average precipitation and in the accompanying graph: — 


Year. 

Jan. 

Feb, 

Mar. 

Apl. 

May. 

June. 

July. 

Aug. 

Sept 

Oc-t. 

Nov. 

Dec. 

Total 

Points. 

1989-40 ... 

51 

26 

28 

69 

617 

884 

90S 

771 

90 

287 

201 

13 

4>086 

Average ... 

. .. 61 

65 

109 

201 

534 

701 

681 

647 

379 

269 

107 

78 

3,717 



The unfavourable season was reflected particularly in the yields of hay and 
in the conservation of silage, both of which were below the normal. 

As would be expected, the production of butterfat during the summer months 
throughout the State was less than in previous y^ars, although the flush pro- 
duction was approximately equal to that of the previous year. 
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Another factor which has militated against higher production during the past 
year has been the unsettled effect on farmers of the outbreak of war, and also 
the difficulty of obtaining labour through the enlistment of experienced helpers, 
all of which have tended to reduce average yields. 

Table 1 shows the average production of cows under test in the Herd Re- 
cording scheme during 1939-40, and inedudes all cows which were under test foi 
three months or more. 


Table 1. 

A\'ERAGE PRODUCTION PER COW. 


No. of Herds. 

No. of Cows. 

Milk. 

Test. 

Butterfat. 



lbs. 

% 

lbs. 


11,479 

4,620 

4-61 

208-29 


The average production of butterfat shows a reduction of approximately 10 
lbs. per cow, which may be ascribed almost entirely to the conditions outlined 
above. 

For comparison, the average production per cow since 1933-34 — during which 
year grade herd recording was commenced — ^is shown in Table 2 below. 


Table 2. 


AVERAGE 

PRODUCTION 

PER COW, 

1934-1940. 


Year. 

No. of Cows. 

Milk. 

Test. 

Butterfat. 



gals. 

/(► 

lbs. 

1933-34 

4,038 

4L5 

4-35 

180-6 

1934-35 

4,088 

456 

4-56 

207-8 

1930-36* 

4,r>9(.> 

459 

4-51 

207-3 

1936-37t 

9,115 

434 

4-53 

196-7 

1937-38* 

10,033 

486 

4 -.59 

223-1 

1938-391 

12.368 

487 

4*48 

218-7 

1939-40 

11,479 

462 

4-51 

208-3 

* 1 new Unit. 

t 9 now Units. t (> 

nrA\ l^nit'^. 



No new associations were commenced during the year, and, not only amongst 
members of associations, but amongst dairy farmers generally, there is a tendency 
to under-value the importance of maintaining production. 

In view of the very special need which has been expressed in Great Britain 
for the supply of dairy produce, and the special arrangements which are being 
made for its transit overseas, it is thought that the maintenance of the production 
of dairy foods can be regarded legitimately as a major effort towards winning 
the war. 

Furthermore, such effort aims at not only increasing yield, but in improving 
efficiency in production, and is a wise precaution as a safeguard for severe com- 
petition during the post war period, not only from other dairying countries, but 
also .from the possibility of the. use of substitutes. Therefore, rather than relax 
efforts at increased and economical production, there is every reason why all 
means which would ensure this should be adopted, one of the chief of which is 
grade herd recording. 



Sept., 1940.] JOUBNAL OP AGRICULTURE, W.A. 355 



Plenty of sunlight, concrete floors and marshalling yard, white wash at least once a year. 


Production per Cow in each Unit. 

The nverage pioduction per eow in each unit is shown below in Table 3. 

Table 3. 


PRODLHvriON PER COW IN EAC^H UNIT. 



Unit. 

No. of 
Herds. 

No. of 
Oows. 

Perc*ent- 
age of 
Heifers.* 

Milk. 

Tt«t. 

Butterfat. 

1939'^(). 1938-39. 






lbs. 

»/ 

/o 

nw. 

Ibx. 

A. 

Donnvbrook 

22 

474 

32 

4,249 

4-79 

203*30 

230*10 

B. 

St'rpentine 

Ui 

368 

36 

5,397 

4-30 

2,32*16 

236*90 

C. 

Cookermip 

21 

672 

39 

5,322 

4-46 

237*70 

252*05 

D. 

Harvey 

22 

479 

34 

5,023 

4-69 

235-62 

244-42 

E. 

Brunswick 

21 

697 

36 

6,371 

4-68 

251*88 

284 -.37 

V. 

Oardaaup 

21 

.564 

36 

4,471 

4 48 

199*51 

216*94 

G. 

Capol 

20 

841 

40 

4,799 

413 

198*02 

222*18 

H. 

Bahngup 

24 

658 

34 

4,726 

4-66 

220*37 

262*10 

I. 

Forest Grove . . . 

23 

1 498 

27 

4,578 

4-60 

210-96 

240*58 

.1. 

Perabt'-rton 

19 1 

1 364 

21 

4,740 

4'79 

227*41 

244*76 

K. 

Rosa Brook 

23 

646 

30 

4,413 

4-71 

208*07 

221*57 

L. 

Vasse 

16 

,367 

26 

3,844 

4-28 

169*60 

171*91 

M. 

Manjimup 

24 

646 

18 

4,271 

4-42 

187*47 

209*19 

0. 

Bonger ... 

17 

' 472 

38 

4,923 

4-30 

214*00 

233*67 

P. 

Pinjarra ... 

19 

, 489 I 

47 

4,385 

4-69 

205*67 

218*29 

Q. 

Greenbushes 

18 

I 402 

31 

4,207 

4-62 

194*63 

i 222*19 

S. 

Albany 

24 

! 491 

20 

4,968 

4*43 

220*16 

196*83 

T. 

Bridgetown 

19 

1 633 

30 

4,076 

4-47 

182*34 ! 

184*76 

U. 

Metricnp 

15 

I 215 

9 

4,107 

4-73 

193*90 

250*36 

V. 

Ruabun 

20 

j 630 

29 

4,414 

4-33 

191*13 

188*97 

w. 

Northcliffe 

22 

1 496 

27 

3,862 

4*43 

171*29 

180*89 

X. 

C^owaramup 

22 

467 

30 

4,471 

4-58 

204*94 

196*45 

y. 

Narrogin 

17 

331 

66 

4,684 

4-45 

208*20 

164*04 


* Including cows 2 and 3 years old. 


During the year 14 units, embracing 6,896 cows, produced over 200 lbs. 
butterfat per cow, which yield is considered the lower limit for profitable pro- 
duction. 
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The Brunswick Unit again filled first place with an average production of 
252 lbs. butterfat which, however, is 32 lbs. below the production in the previous 
year. This is an indication of the difficult conditions which dairy farmers ex- 
perienced owing to the unfavourable season. 

One feature which all these units, except Donnybrook, have in common is 
that, when herd recording was commenced, the average production of cows was 
considerably below the 200 lb. mark, which is the minimum regarded as profit- 
able; productions ranging from 160 lbs. butterfat per cow in the Cookernup Unit 
to 18B lbs. per cow in the Dardanup Unit. 



A good-looking cow, but no guarantee of production or 
persistency. 


In the case of the Donnybrook Unit, dairy farming is combined with general 
mixed farming, including fruit-growing, and the system there has b(‘en to calve 
cows as early as possible in the autumn in order that they may be dried off in 
January so as not to interfere with the work of picking and packing fruit. 
Furthermore, the herds in this district were above the average as far as breeding 
is concerned and mainly of the Jersey breed. 

It will be noticed that this unit always has shown productions considerably 
above the economic minimum, but that the productions have fluctuated up and down 
from year to year between 220 and 275 lbs. butterfat per cow, and it will be 
noticed further that in other units the maxima which have been reached are 
within these same limits. 

It is found in practice extremely difficult for whole units embracing 500 to 
700 cows to maintain an average production of 250 lbs. butterfat consistently, 
by reason of the extreme difficulty in obtaining pure-bred bulls with a sufficiently 
higli butterfat backing to increase yields above this figure. This difficulty is 
shown by reason of the fact that during 1939-40 the average production of all 
pure-bred cows submitted for official test was approximately 306 lbs. butterfat 
per oow. 

In examining the production records of associations given in Table 3, it is 
well to maiemher that all cows which were tested for three months or over during 
the ym are included in these records, and that the actual production of each cow 
for » Ml lactation period may be considerably greater than the herd average. 
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This is shown clearly in Table 4, which has omitted the productions of all cows 


which 

did not complete a nine 

months’ testing period. 

but includes those cows 

which 

dried off naturally or 

PERCENTAGE 

Unit. 

for other causes during the year. 

Table 4. 

OF COWS COMPLETING LACTATION. 

Cows. Butter Fat. 

% lbs. 

Unit Average 
Butter Fat. 

lbs. 

A. 

Donny brook 



83 

211*30 

203*30 

B. 

Serpentine 



81 

240- 10 

232*16 

C. 

Cookernup 



70 

274*17 

237*70 

D. 

Harvey 



85 

249*99 

236*62 

E. 

Brunswick 



72 

260*74 

251*88 

F. 

Dardanup 



67 

212*67 

199*61 

G. 

Oapel 

Balingup 



81 

203*60 

198*02 

H. 



88 

226*27 

220*37 

I. 

Forest Grove 



71 

234*78 

210*96 

J. 

Pemberton 



81 

236*62 

227*41 

K. 

Biosa Brook 



66 

235*86 

208*07 

L. 

Vasse 



68 

166*00 

169*60 

M. 

Manjimup 



86 

196*44 

187*47 

0. 

Benger 



96 

214*66 

214*00 

P. 

Pinjarra 



79 

224*31 

205*76 

Q. 

S. 

Greenbushes 



93 

198*29 

194*63 

Albany 



87 

239*83 

220*16 

T. 

Bridgetown 



99 

182*40 

182*34 

U. 

Metricup 



46 

246*01 

193*90 

V. 

Ruabon 



43 

219*02 

191*13 

W. 

Northoliffo 



61 

196*82 

171*29 

X. 

Oowaramnp 



70 

233*94 

204*94 

Y. 

Narrogin 



83 

220*94 

208*20 


It will be noticed that, where the percentage of cows that calved early in 
the season is high, it is in those units that the 273-day records approach more 
closely the unit average. It is obvious that, in order to obtain a nine months^ 
testing period by 30th April in each year, cows should not be submitted for test 
after the end of July, and during the present year the lesson of the advantage of 
early calving has been particularly demonstrated in view of the dry summer 
period. 

It is true that higher productions could be obtained by lengthening the lac- 
tation period by hand-feeding, but with large herds this may be unprofitable 
compared with the grazing of cows on natural pasture for a longer period which 
could be obtained by early calving. 

The advantage of the commencement of lactation periods early in the autumn 
is clearly shown in the attached graph, where it will be seen that cows which 
calved during the period from March to May produced, on the average, ap- 
proximately 230 lbs. butterfat, and that cows calving subsequent to May showed 
a decreasing production to a minimum of under 190 lbs. j)utterfat in October, 
and that the average production of cows did not exceed 200 lbs. until lactation 
periods commenced after December. 

In certain units it is necessary to keep as even a production as possible 
throughout the whole year for a supply of milk to the metropolitan area or for 
the manufacture of cheese or condensed milk, and it is specially desirable that 
such a spreading of production throughout the year should be attempted at the 
present juncture. 
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From this graph, which is similar to that of previous years, it will be seen 
that continuity of supply is most profitably obtained by endeavouring to arrange 
that cows do not calve during the period from October to the middle of January 
but that the production of milk during this period should be kept up by cows 
calving not later than September and again early in the new year. At these times 
of calving, the indications are that cows will produce larger quantities than if 
they calve during the months of October to December. 



Hf^rds grouped according to Production. 

In Table 5 the hei’ds in the scheme are grouped according to the average pro- 
duction of butterfat, and the last year’s results are compared with the previous 
year 1938-39 and the first year of testing in 1933-34. 


It will be noted that, whereas in the first year of testing (1933-34) nearly three- 
quarters of the herds under teat failed to produce 2U0 lbs. butterfat per cow, by 
1938-39 these low producing herds had been reduced to approximately 30% but 
that, during the next season, 1939-40, the percentage of herds grouped in the 
^'Under 200 lbs. of Butterfat” class had increased by 11%. 


Taiu.k o. 

HKHUS GROUPED ACCORDING TO PKODUOTION. 


Butt^or Fdt {)er Heiwi. (H).) 


Year. 

j Over 400. 

3.50-400. 

300-350. 

250-300. 

200-250. 

150-200. 

KKt-I.W 1 

'• i 100. 

1933-34 

1938 - 39 

1939 - 40 

0/ 

/o 

o 

o 

•40 

o/ 

/o 

1-31 

7-40 

3-23 

0/ 

/o 

3-93 
! 23*30 
18*48 

0/ 

/o 

20*30 

37-50 

34-62 

% 

53-55 

25-20 

32-89 

o, 0 

/o /o 

18-30 2-61 

5-80 *40 

9-69 1*08 
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In view of the fact that new units were not commenced during the year, and 
herd recorders advised that the quality of cows was considered quite equal to those 
tested in the previous year, the fall in production could be ascribed fairly to 
seasonal cmditions, particularly as these conditions ad’ected the quantity of fodder 
conser\"ed. 



Fodder reserves are of particular value in a dry season. An excess of require- 
ments should be built up In good years 


It is regretted that no concerted efforts w(?re made by dairy farmers during 
the past summer to take practical steps to overcome the shortage of conserved 
fodder which had become apparent by hay-cutting time. 

In a number of instaiKt*.^ farmers took the precaution of sowing increased 
areas of summer crop.s — in some instances — of sowing crops where none at all had 
been planted for a number of years. In these instances, the acute shortage of hay 
was not felt so .severely and also enabled the hay to be reserved for the autumn 
months when it would be of most use. 

It is not improbable that the present season, which has opened comparatively 
unfavourably, may be a repetition of the year 1939-40, and it is hoped that all 
dairy farmers will take the precaution of planting as large an area as possible 
with a summer fodder such as maize, sorghum, millett, or cow peas, with the view 
of eking out the hay crops should these be below normal. A review of rainfall 
records in the past indicate that, if such crops are planted early, it is extremely 
unlikely that useful returns will not be obtained. 


Cows grouped aecording to Age and Production. 

After making due allowance for production according to age, it is found that 
there is approximately the same percentage of mature cows and junior cows which 
failed to attain 200 lbs. butterfat during their lactation period. 

During the initial years of the scheme it was noted that the production of 
heifers, after making due allowance for age, was considerably in excess of the 
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average production of mature cows, which indicated that the breeding policy gen^ 
erally of dairy farmers — ^namely, the use of a pure bred bull consistently of the 
one breed — was bearing fruit. As would be expected, however, as the average 
production of herds increased, there has been an increasing difficulty among farmers 
in obtaining sires with a sufficiently high ^^butterfat backing’^ to improve and — ^in 
some instances — to maintain the higher herd averages. 

It will be noticed in Table 6 that the perctntage of heifers under test is un- 
usually high, approximately 30%, which indicates that farmers have taken the 
opportunity — whilst meat prices have been high — to cull their herds more severely 
than normally not only for low production but also for age. 



SilagH will not deteriortite. Large quantitieB could have been conserved m year of plenty 

— 1938 . 


I'able t». 

COWS GROUPED AtJCORDlNO TO AGE AND PRODUCTION. 
(Cows tested less than 90 <lay8 excluded.) 


Groups according to Butter Fat Production (Ib.h 


Age 

Class. 

1 

Over 600. 

600-600. 

400-500. 

300-^00. 

200-31K). 

150-2(M). 

1(K)-160. 

Less than 
100. 

Total 

Cows, 

Mature 

Junior* 

% 

o/ ! 

1 /o 

I 1 
■1 

% 

1 1-2 

1 -1 

% 

12*7 

4-2 

% 

46-4 

32-6 

0/ 

/o 
230 
30- 1 

O' 

/o 

12-2 

23-7 

% 

4-4 ! 
9-2 

7,813 

3.666 


♦Including cows 2 and 3 years old. 


In view of the necessity of increasing production as quickly as possible, it 
would appear that herds are in a sound position to enable this to be done, as severe 
culling should not be necessary for several years, particularly as the normal per- 
centage of heifers need not exceed approximately 17% or one heifer for every six 
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milking cows to maintain the herd at full strength. It is hoped that every effort 
will be made to increase the numerical strength of herds by more intense farming 
or by bringing new herds under production. 


Table 7. 

HIGHEST PRODUCING COW IN EACH UNIT. 


Owner. 

Unit. 

Name of Cow. 

Tattoo. 

Breed. 

Test. 

Butter 

Fat. 

F. Byrd 

Harvey 

Chrissie 


ixrsis 

Friesian x 

% 

4-61 

lb. 

574-97 

B. L. Maidment 

Capel 

Gentle 


GW 8 

Jersey 

Shorthorn x 

5-48 

571-28 

P. Fitzpatrick ... 

Oookemup ... 

Darby 


09C47 

Jersey 

do. 

4*44 

S61-94 

D. Della 

Pemberton ... 

Tiger 


JN6 

Guernsey x 
Jersey 
A3np8hipe 

6*20 

545-17 

Narrogin School 

Narrogin 

Cloud 


YD 6 

4-46 

540-50 

of Agriculture 
G. S. Blaikie ... 

Cowaramup ... 

Clue 


KL31 

Shorthorn ... 

3-95 

530-53 

A. Tomerini ... 

Balingup 

Violet 


HJ 48 

Jersey 

612 

620-89 

EUis Bros. 

Brunswick . . . 

Jenny 


EBIO 

Jersey x 

6-74 

508-96 

F. G. Williams ... 

Pinjarra 

Grannie 

... 

PM 24 

Friesian 

3*74 

608-61 

L. Westcott 

Serpentine . . . 

Queenie 


BG 19 

Shorthorn x 

6- 10 

490-18 

0. Foan 

Donny brook... 

Poppy 


AL 20 

Jersey 

Jersey 

5* 11 

479-30 

W. Darnell 

Rosa Brook . . . 

Tiny 


lU 13 

Jersey x 
Guernsey 
Guernsey ... 

603 

472-44 

F. A. Fenning ... 

Forest Grove 

Sally 


IN 6 

6-46 

438-83 

J. Gilmour 

Dardaniip ... 

Seven 


FE7 

Jersey 

4-58 

429-85 

G. Henderson ... 

Bridgetown ... 

Mintie 


TH9 

do. 

6- 16 

429-41 

P. W. Buckeridge 

Albany 

Darkle 


SxjlO 

Shorthorn x 

4-34 

423-25 

W. Donaldson ... 

Metricup 

Spot 


UV 2 

Shorthorn . . . 

4*63 

419-10 

W. K. Barnes ... 

Benger 

Squib 


OG 17 

do. 

4-20 

416-15 

H, G. Letchford 

Greenbushes... 

Gipsy 


QX4 

Jersey 

6-40 

394-53 

A. J. S. Angel ... 

Manjimup . . . 

DaflFodil 


MZ7 

Guernsey . . . 

4- 13 

392-81 

F. Oliver 

Northcliffo ... 

Creamy 


Whh4 

do. 

4*10 

376-05 

J. Singleton 

Ruabon 

Sybil 


VY 10 

Jersey x 

4-99 

367-38 

R. J. Seymour... 

Vasse 

Fat Brownie 


Shorthorn 
Jersey x 

4 •.'>2 

342 93 


In Table 7 the highest producing cow in each unit is shown, the cow ‘‘Chris- 
sie^’ owned by Mr. F. Byrd, Harvey, being the highest producing cow in the scheme 
with an average production of 574.97 lbs. butterfat. 

It will be seen that, although the season has been an unfavourable one, the 
production of the highest cow in each unit is consistently good, and in no less 
than nine herds such cows produced over 500 lbs. butterfat during the year. 

In Table 8 those herds containing less than 20 cows with an average produc- 
tion of over 280 lbs. butterfat per cow are listed. 

It is interesting to note that these herds occur in districts throughout the 
whole of the South-West and even on the Great Southern and are an indication 
that, where ample provision has been made for fodder conservation or, in some 
instances, for the provision of irrigated pasture which takes the place of con- 
served fodder it is possible to maintain extremely high average productions dur- 
ing one of the severest years experienced in the State. 
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Tablb 8. 

LEADING HERDS OF LESS THAN 20 COWS. 


Owner. 

On it. 

No. 

of 

t’nws. 

Breed. 

Butter 

Fat 

Average. 

D. Della 

Pemberton 

14 

Guernsey ... 

lb. 

319-85 

W. J. Burt 

Cowaramup 

17 

Jersey 

317-93 

R. L. Maidment 

Capel 

16 

Shorthorn ... 

316-90 

A. Bracknell 

Albany 

17 

do. 

310-68 

W. Donaldson 

Motricup 

8 


303-57 

J. Fuller 

Albany ... 

If) 

Jersey 

302-11 

E. Booth 

Narrogin 

18 

Shorthorn ... 

301-37 

0. Foan 

Donnybrook 

18 

Jersey 

300-06 

H. G. Letchford 

Greenbushes 

16 

do. 

297-86 

L. A. House 

Pinjarra 

18 

do. 

202-67 

S. J. Alexander 

Cookernup 

11 

Shorthorn ... 

289-30 

J. HUl 

Cookernup 

17 

Friesian 

288-76 

Bell Bros 

Brunswick 

13 

do. 

287-87 

T. Twaddle 

Cookernup 

19 

Jersey 

287-77 

R. Thompson 

Pemberton 

17 

Guernsey ... 1 

286-95 

School of Agriculture 

Narrogin 

17 

Shorthorn ... ' 

286-90 

Mrs. A. G. Eckersley 

Harvey 

18 

Jersey ... i 

286-36 

G. W. Marston 

Brunswick 

18 

Shorthorn . . . 

286-15 

J. J. Littlefair 

Pemberton 

13 

Jersey ; 

284-26 

G. E. Johnston 

Rosa Brook 

15 i 

282-45 

P. O’Farrell 

Forest Grove 

19 1 

do. 

280-29 

C. I. Kaston 

Brun^^wV'k 

16 1 

do. .. j 

280-03 


The following Table 9 gives u list of those herds of from 20 to 40 cows pro- 
ducing more than 290 lbs. butterfat per cow. Two years ago no herds in this 
group produ('ed over 300 lbs. butterfat per cow, and the owners of the herds in 
Table 9 are to be congratulated on the average production of these large herds 
in an unfavouj-able season. 


Table 9. 

LEADING HERDS OF 20-40 COWS. 


Owner. 

Unit. 

No. 

ot 

Cows. 

Breed . 

Butter 

Fat 

Average. 

J. Hartley 

Brunswick 

35 

Jersey 

lb. 

345-66 

C. P. House 

Capel 

33 

Shorthorn ... 

336-31 

Mrs. L. R. Barnsby 

Pemberton 

20 

Guernsey ... 

319-17 

P. Fitzpatrick 

Cookernup 

39 

Shorthorn ... 

304-63 

Ellis Bros 

Brunswick 

25 

do. ... 

302-46 

L. M. Temple 

Harvey 

25 

Jersey 

300-09 

A. Miller 

Cowaramup 

24 

do. 

296-18 

K. Hutchinson 

Brunswick 

27 

do. 

296-81 

J, H. ISeppi 

Cookernup 

31 

Jersey x Frie- 

293-20 

W. B. Blaikie 

Cowaramup 

26 

sian 

Jersey 

j 

292-98 
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Two iiiterestinjr points are brought out in the list of high piodutdng herds: — 

Firstly : That throughout the Herd Recording Scheme those herds whick 
consistently achieve the highest production are those which are composed 
either of pure-bred cows or of cows which have been bred consistently ta 
the same breed of carefully selected sires, so that the cows are in appoaranco 
and may be regarded genetically as of reasonably pure blood. 

This is a policy which has been proved successful in other countries 
where dairying is of importance; and it is believed that the nearei' the herd 
approaches any one of the pure dairy breeds the higher will be the average 
production, and that with a crossbred herd, although high production may be 
obtained for one or two years, there is extreme difiiculty and certainly an 
element of luck in mainlining this high yield. 

Secondly: That in any list of herds of less than 20 cows there is ample 
representation from districts south of Bridgetown and Busselton, that is,, 
in the comparatively recently developed areas. However, in the herds of 
larger numbers, exceeding 20, the representation of such districts is small 
and almost non-existent where herds exceed 40 in number. 

It is apparent that the majority of dairy farmers in the extreme South-West 
are not increasing the size of their herds as rapidly as might be expected, parti- 
cularly in view of the good prices that have been ruling for butterfat for several 
years. 

It is thought sound that the present should be regarded us a favourable time 
to use every effort to bring new ground into production — or by other means in- 
crease the size of herds — not only because there is a demand for dairy produce, 
but b(*cause this is one of the best means whereby dairy farmers may prepare 
themselves foi* any post-war fall in prices. 

In Table 10 appears a list of herds of over 40 cows with an average pro- 
duction of more than 230 lbs. butterfat per cow. 


Table 10. 

LEADING HERDS OF OVER 40 COWS. 




No. 


Butter- 

Owner. 

Unit. 

of 

Breed. 

fat 



Cows. 


Average. 

A. Tomerini 

Balingup 

41 

Jersey 

lb. 

319-42 

W. K. Barnes 

Benger 

44 

Shorthorn ... 

289-78 

J. Salerian 

Cookemup 

79 

Jersey 

286-15 

Mrs. D. B. Rose 

Brunswick 

63 

do. 

275-27 

G. W. Payne & Sons 

Capel 

53 1 

Ayrshire 

269-47 

D. Scott 

Balingup 

48 

Jersey 

262-33 

K. Prowse 

Capel 

45 

do. 

245-10 

S. H. Fry 

Benger 

43 

Shorthorn ... 

243-56 

W, Atkins 

Dardanup 

48 

Jersey 

239-16 

Mrs. C. M. Corker 

Harvey 

44 

do. 

239-14 


The average productions of the herds given in Tables 8, 9, and 10 should 
be pondered over carefully by owners of pure-bred herds which have been sub- 
mitted for test during the past season. 
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Preparations should be made to fow large areas ulth maize this spring. 



Horgbutn U a prolific summer crop, and if sown thickly will provide dry roughage 
for the winter months. 
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It will be apparent that there are very few pure-bred herds in the State 
which can supply bulls in any numbers with ancestry having sufficiently high 
butterfat production records to increase the average productions of some of the 
herds being tested in the Grade Herd Recording Scheme. 

Although the number of pure-bred cows under test may be a small per- 
centage of cows in the State, stud breeders hold one of the “key^’ positions for 
the successful development of the dairying industry and for the planning of any 
scheme aimed at a reduction in the costs of production. This is realised by the 
committees of management of the three principal dairy breeds, who during the 
last few years have taken steps to endeavour to prevent the registration of stock 
which are considered untrue to type; but, in order to achieve practical results, 
just as great an effort should be made to ensure that the average productions of 
these breeds should he raised also in order to fill the needs of such herds as are 
listed in the three Tables Nos. 8, 9, and 10. 


Proved'^ Bulls. 

Following the practice which was conirncnccd in 1936-.‘17, a further list of 
‘^proved” pure-bred bulls having six or more daughters that have been tested 
and have produced over 200 lbs. butterfat per <?ow has been compiled and is given 
below in Table 11. 


Table 11. 

ADDITIONAL LIST OF BULLS HAVING SIX OR MORE DAUGHTERS AVERAGING 
OVER 200 Lbs. BUTTERFAT. 


Name of Bull 

No. of 
Daughters 
Averaged. 

Average 
Butter- 
fat Pro- 
duction. 

Unit. 

Owner or Late 
Owner. 

Age 

of 

Bull. 

.4 ustralian lllawarra 






Shorthorn — 






Kaleula Gold Digger 

13 

290 

Ca;iel 

C. P. House 

9 

Maxicar Paul 

11 

310 

Brunswick . . . 

J. Hartley 

7 

Starlight ot Wongong 

29 

266 

Albany 

F. Pease 


Telyarup Bill 

Widgee Waa Record 

8 

23 

221 

223 

Manjimup ... 
Brunswick . . . 

W. Hamilton . . . 
C. L. Clarke & Co. 

Dead 

10 

Woorolpo Bruce 

10 

210 

Balingup 

R. T. Meade ... 

6 

A^shire — 






Creamy Prince 

6 

291 

Dardanup ... 

T. P. Harris ... 

4 

Denbe^ Heine’s 

23 

267 

Capel 

G. W. Payne ... 

9 

Manxman 

Tipperary Moonlight 

6 

299 

Dardanup ... 

T. P. Harris ... i 

... 
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TabJjE 11 — cjoniinned. 

ADDITIONAL IJST OF BULLS HAVING SIX OR MORE DAUGHTERS AVERAGING 
OVER 200 Lbs. BUTTER YXV^-rontinHed. 


Name of Bull. 

No. of 
Daughters 
Averaged. 

Average 
Butter- 
tat I’ro- 
dufti-Bi. 

Unit. 

j Owner or Late 

1 Owner. 

Age 

of 

Bull. 

Friesian — 






Oadalelup Plus Patch 

10 

242 

Serpentine . . . 

G. Bett 

7 

Chittoring Korndyk© 

11 

299 

Harvey 

F. Byrd 

Dead 

Veeman 






Dunmore Bountilad 

7 

255 

Serxjentine ... 

W. Taylor 

7 

'{hternsey — 






Drakesbrook Baron. . . 

10 

296 

Balingup 

M. Brennan 

8 

Koojan Cherub 

8 

229 

Manjimup . . . 

G. Braid 

Dead 

Lansdowno Radiant 

7 

268 

Narrogin 

T. H. James ... 

Dead 

Chief 





Muresk Minos 

6 

256 

Manjimup . . . 

M. Kilrain 

Dead 

Newry Lad 

6 

260 

Narrogin 

S. M. Butcher ... 

11 

Rosewood Melody 

Chief 

Wollongbar Comet . . . 

6 

219 

Pemberton . . . 

M. Humphry . . . 

13 

10 

238 

Manjimup ... 

H. Brown 

Dead 

Wollongbar Justice... 

10 

264 

do. 

A. J. S. Angel ... 

Dead 

Jers*>y — 






Brook vale Reward ... 

12 

202 

Balingup 

G. C. White ... 

6 

Burekup Laddie 

18 

203 

Greenbushes. . . 

E. G. Pollard ... 

Dead 

Colmyn Cyclone 

15 

329 

Cookemup . . . 

J. Salerian 


Colmyn Victor 

12 

286 

Cowaramup ... 

M. J. Walter ... 

4 

Devonia Bing Boy ... 

7 

232 

Pinjarra 

L. A. House 

Dead 

Eastbrook Tribute ... 

0 

287 ! 

Pemberton . . . 

1). Della 

Dead 

Fascinator of Juadine 

12 

291 

Donny brook. . . 

G. Layman 

Dead 

Garden Hill Paymasteri 

6 

268 

Ruabon 

H. Semmens 

Dead 

Glen Royal 

7 

289 

Donny brook... 

0. Foan 

- Dead 

Grantham Air Prince 

9 

296 

do. 

A. C. Frost 

8 

Grass Vale King Twy- 

13 

254 

Brunswick ... 

A. F. Clifton & Co. 

6 

lish 






Grass Vale Montrose 

11 

269 

do. 

R. A. Clifton ... 

Dead 

Twylish 






Greenmount Snow- 

10 

236 

Pinjarra 

J. Davidson 

5 

storm 





Jock of Australind ... 

13 

211 

BridgetOM'ii ... 

J. Sparks 

Dead 

Juadine Robin 

9 

252 

Narrogin 

E. l^ynel 

7 

Larry of Juadine ... 

9 

262 

Bridgetown ... 
Northcliffe . . . 

J. Sparks 

Dead 

Leo of Applegrove ... 

7 

204 

C. H. CoUins ... 

9 

Mereworth Belvedere 

8 

212 

Balingup 

Mrs. H. K. Ellis 

6 

Starbright 





Mokine Samson 

6 

223 

Manjimup . . . 

J. W. Marqueson 

Dead 

Mokine Hercules ... 

6 

241 

Bridgetown ... 

J. CoUins 

11 

Nooka King Ragtime 
Silver Knight of Tre 

8 

303 

Narrogin 

E. Loynel 

10 

6 

280 

Ruabon , 

C. W. Casselton 

Dead 

lawney 






Tap of Leith vale ... 

10 

203 

Manjimup ... 

Young & Emery 

9 

Tavistock Silver Prince 

10 

253 

Rosa Brook ... 

J. P. Smith 

11 

Thurgoona Seaplane 

9 

266 

do. 

H. Pickering 

10 

- — 




- 




During the previous three years the names of 145 bulls and the average pro- 
duction of their daught(;rs, together with the names of the owners of these bulls 
re such arc known, were published, and the present list contains the names 
^further 45 ^‘proved” sires. 

\ 
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Average 

Production of all Units. 



Particulars of the production of the herds in all units which 

were 

under test 

^during 1939-40 are appended hereunder 





No. 

Butter 


No. 

Butter 

Donny brook 

A.” ot 

Fat 

Serpent UK* B." 

ot 

Fat 


Covv s. 

A\erasie. 


Cows 

Average. 



lbs. 



lbs. 

0. Foan “L” ... 

IS 

.300-00 

L. Westeott “G” 

25 

289 27 

A. C. Frost “ C ” 

17 

272-10 

G. Scott “ IT ’» 

14 

264 19 

W. J. Sears “ A ” 

30 

203 50 

R. H. BnVcTM “ V 

12 

260-63 

Herd U 

30 

244 49 

Herd R 

28 

249-72 

„ G* 

17 

243-17 

D* 

22 

245-60 

„ F* 

20 

240-43 

.. V 

12 

244-97 

K 

13 

23.1-40 

„ 1 

9 

244-26 

„ E 

20 

230-92 

„ T 

37 

2.3.3-85 

„ R A 

12 

224-21 

X 

17 

227-64 

„ C 

12 

217-92 

„ M 

11 

227-48 

„ —A 

21 

183-50 

S 

29 

227-31 


43 

182-42 

„ A 

00 

225-08 

„ «X 

30 

181-57 

O 

37 

211-15 

,, RJ* 

11 

179-91 

H 

26 

206-,54 

— B 

3.1 

174-99 

„ N 

14 

188-48 

„ E 

3.1 

172-89 

C 

9 

172-30 

„ C* 

21 

171 -.53 




.. RY 

10 

170-89 




„ RR 

13 

167-24 




„ X 

32 

167-17 




„ A* 

20 

162-80 




„ RP 

14 

119-94 






* I.iettei 

i-e\er8ed. 






No. 

Butter 




No. 

Butter 


(Tookerniip 

ol 

Fat 


Har\ey ‘ 

‘ D.” 

of 

Fat 



Oows. 

Averaue. 




O'Ows. 

Average 




lbs. 





lbs. 

P. Fitzpatrick “ 9C ” ... 

39 

.304 ,53 

L. >1 

Temple 

0" ... 

25 

.300-09 

J. H 

. IseppI “F”J ... 

31 

293-30 

Mrs.. 

\. G. Eekerslev “ E ” 

18 

286 36 

S. J. 

Alexander “R” ... 

11 

289-30 

E. J. 

.Via lining ‘ 

NH ” ... 

25 

284-06 

Herd 

P 

17 

288-76 

H<‘rcl 

R* 


23 

255 59 


JJ 

20 

287-77 


NM 


20 

252 01 


OS 

79 

286-15 


F* 


15 

246-59 


Y 

15 

275-47 


At 


25 

244 46 


20 

10 

273-69 


T . . 


30 

241-29 

9$ 

Kt 

26 

268-95 

9 « 

B ... 


23 

241-11 

*9 

Et 

22 

204-37 

9 ' 

00 


44 

239-14 

99 

T 

20 

263-24 

9 « 

CK 


19 

237-86 

»9 

L 

31 

236-05 


AD 


29 

235-20 

99 

F 

(i3 

230-32 

99 

NB 


14 

228-49 

99 

1) 

22 

215-70 


A(^ 


32 

220-51 

99 

Z 

21 

214-48 

^9 

L* 


18 

215-48 

99 

vt 

45 

211-80 

9 » 

AG 


14 

208-34 

>9 

Qt 

36 

203-93 

99 

AN 


14 

204-61 

99 

7C 

61 

202-14 


G* 


19 

202-51 

99 

V 

52 

194-10 


OA 


13 

198-69 

99 

.1 

30 

184-82 


NT 


18 

193-80 

99 

60 

20 

171-43 

99 

G ... 


35 

193-78 





99 



6 

176-79 

tietter reversed, f Tested 8 mouths only. 

J Letter inverted. 

'rested 

5 months only. 
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Average Production of all Units — continned. 




No. 

Butter 



No. 

Butter 

Brunswick “ E.’* 

of 

Fat 


Dardanup “F.” 

of 

Fat 



Cows. 

Average. 



Cows. 

Average* 




lbs. 




lbs. 

.T. Hartley “ M ” * 

35 

346*65 

.1. Gilmour “E** 

24 

290-20 

Ellis Bros. “ B ” 

25 

302-46 

1). Strachan “C” 

23 

272-72 

R. Hutchinson “ R ” * 

27 

295*81 

W. Anderson “Af Rf’ 

10 

260-63 

Herd 

P* 

13 

287*87 

Herd At Et 

26 

254*36 

tt 

A* 

25 

287-03 

>9 

I 

16 

260-94 

tf 

E* 

18 

285-15 

99 

6 

20 

243-69' 

» 

Q 

31 

283-64 

99 

D 

48 

239*16 

*1 

C* 

38 

283-19 

99 

M 

20 

229*72 

If 

D 

16 

280-03 

99 

At N 

2.3 

226-69 

If 

B* 

53 

276-27 

99 

At T 

14 

218-49 

if 

A 

35 

267-87 

99 

A 

19 

207-32 

if 

T* 

18 

267-07 

99 

At W 

31 

190-40* 

it 

V* 

19 

252-26 

99 

K 

43 

183-87 

it 

H 

31 

262-20 

99 

At Kt 

15 

173-62 


U 

39 

232-46 

99 

At V 

44 

166-11 

it 

Q* 

20 

220*69 

99 

At P 

31 

161-80 

If 

K* 

.31 

213-75 

99 

AtMt 

43 

156-99 

91 

E 

39 

201-67 

99 

At M 

26 

166-07 

»> 

L* 

2.3 

197*70 

99 

At U 

22 

153-60 

If 

U* 

20 

172*14 

99 

AtBt 

.37 

151-96 

91 



41 

141*25 

99 

AtCt 

19 

123*77 


* letter reversed 



t Letter inverted. 






No. 

Butter 



No. 

Buttt^r 

Oapel “ (4.” 


of 

Fat 

Balingup “ H.’» 

of 

Fat 



Cows. 

Average. 



Cows. 

Average. 




lbs. 




lbs. 

C. P. House “ D ” 


33 

.3.36-31 

A. Tomerim “ .1 ” 

41 

319*42 

B. L. Msidmont “ 

W” 

16 

316-90 

A. M. Brazier “ A” ♦ ... 

.30 

279*79 

G. W. Payne & Son 

“X*’ 

53 

269-47 

Mrs. H. K. Ellis “N” ... 

25 

270-46 

Herd A* 

... 

45 

246-10 

Herd 

s 

30 

268-63 

1 


52 

213-47 

99 

R 

21 

266-85 

.. M 

... 

39 

213 -.30 

99 

K 

48 

262-33 

A 


64 

211-84 

99 

Y 

17 

256*82 

.. Bt 


30 

206-76 

99 

Ft 

39 

255-54 

„ 0 


30 

204-31 

99 

H9 

20 

245-62 

„ N 


31 

199-26 

99 

Q 

18 

212-29 

V 


54 

184-06 

99 

Bt 

15 

211-98 

Z 


57 

181-16 

99 

P 

22 

211-38 

.. E 


45 

180-98 

99 

Kt 

48 

208-72 

» J 


35 

176-30 

99 

C 

48 

203-66 

Q 


37 

173-41 

99 

Gt 

47 

202-49 

„ B 


53 

167-93 

99 

E 

22 

193-02 

.. ct 


37 

156-28 

99 

H3 

10 

185-98 

B 

... 

42 

146-73 

99 

Bt 

32 

170-20 

./ Dt 


69 

145*82 

99 

H4 

27 

168-23 

0 

... 

19 

144-11 

99 

L§ 

24 

158-79 





99 

B 

18 

157-22 





99 

Jt 

22 

145-24 





99 

H5 

31 

145-22 





99 

F 

10 

142-11 


'» * Letter inveTted, f Letter reversed. { Letter inverted. { Tested 6 toaaUbs onljr. 
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Average Production of all Units — continued. 





No. 

Butter 



No. 

Butter 

Forest Grove “ I.” 


of 

Fat 

Pemberton “J.” 

of 

Fat 




Cows. 

Average. 



Cows. 

Average 





lbs. 




lbs. 

H. Eddy “ U ’’ 


30 

281*21 

D. Bella “ N ” 

14 

319-86 

T. A. 

Fennhig “ N ” 


33 

280*92 

Mrs. L. R. Barnsby “ B ” 

20 

319-17 

P. O’Farrell “ L”* 


19 

280*29 

R. Thompson “ AF ” ... 

17 

286*95 

H^rd 

Ft 


27 

280*16 

Herd 

G 

13 

284*26 


V 


12 

256*31 

»» 

U 

19 

275*61 


Z 


23 

230*01 


AB 

16 

265*77 

ff 

Tt 


20 

228*95 

>» 

V 

15 

250-62 


T 


17 

228*41 

99 

L 

15 

236*18 

99 

dt 


26 

223*02 

99 

T 

7 

233*83 

99 

Gt 


11 

206*73 

99 

H 

11 

233*28 

99 

WB 


17 

205*76 

99 

F 

24 

232*85 

9$ 

C 


17 

205*36 

99 

A 

17 

232*16 

99 

BB 


20 

203*64 

99 

R 

22 

231*17 

$9 

wt 


21 

190*04 

99 

Y 

19 

224*95 

99 

T)* 


16 

185*76 

99 

P 

12 

208*98 

99 

Qt 


27 

179*73 

99 

0 

12 

207*96 


K 


16 

179*02 

99 

Z 

17 

203*59 

99 

D 


39 

173*95 

99 

AE 

10 

202*83 

99 

K* 


22 

173*22 

99 

B 

23 

189*33 

99 

E* 


28 

171*22 

99 

AB§ 

21 

149*03 

99 

vt 


19 

159*26 

99 

X 

12 

128*06 

99 

At 


23 

144*09 

99 

ACt 

18 

113*56 

99 

AB 


15 

142*93 






♦ Letter reversed. % Letter inverttnl. § Tested 9 months only, t Tested 7 months only. 





No. 

Butter 



No. 

Butter 

Rosa Brook 

K.” 

of 

Fat 


Vasse “ L.” 

of 

Fat 




Cows. 

Average. 



Cows. 

Average. 





lbs. 





N. Ranson “ A 

>> 

32 

284*34 

B. H. 

Bell“Z” 

9 

259*40 

G. E. 

Johnston 

“ T 

16 

282*45 

R. J. 

Seymour “P”t... 

24 

228*02 

T. C. 

Minchin 

* Y ”♦ .. 

20 

266*25 

M. and I. Brakes “ A 

12 

217*85 

Herd 

Q ... 


19 

266*76 

Herd 

C 

29 

203*98 

»9 

E ... 


19 

246*97 

»» 

H 

29 

199*77 


F* 


13 

242*45 

ff 

Nt 

34 

179*26 


U ... 


29 

234*77 

ff 

X 

16 

175*64 


P ... 


14 

231*00 

ff 

ut 

21 

174*10 

99 

J* 


18 

218*96 

ff 

Mf 

23 

167*06 

99 

B ... 


27 

214*21 

ff 

Gt 

12 

143*68 

99 

R* 


37 

212*27 

ff 

St 

29 

139*61 

99 

E* 


31 

210*94 

ff 

Rt 

24 

126*64 

99 

G* 


24 

196*60 

ff 

Y 

48 

117*97 

99 

Z ... 


20 

191*18 

ff 

O 

45 

106*61 

99 

0 ... 


16 

190*43 

ft 

Jtll 

2 

86*22 

99 

H... 


44 

187*46 

ff 

Ftll 

10 

66*07 

^9 

B* 


31 

184*93 





^9 

W 


17 

184 





99 

A* 


16 

178*66 





99 

F ... 


27 

173*46 





99 

B... 


24 

166*79 





•99 

G... 


23 

160*23 






B* 



30 

133*32 






* Letter inverted. 

t Letter “ 

lazy.” 

II Tested 3 months 

only. 
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Average Production of all Units — continued. 




No. 

Butter 




No. 

Butter 

Maniimup “ M.” 

of 

Fat 

Bonger “0.” 


of 

Fat 



Cows. 

Average. 




Cows. 

Average. 




lbs. 





lbs. 

C. I. 

Doust “ A " 

27 

268-33 

W. K. Barnes 

.. yy 


44 

289*78 

A. R. 

Jones “ V ” 

7 

257-38 

T. B. .Stanley 

^ y, 


18 

258- 19 

A. J. 

S. Alltel “Z’ 

29 

242 41 

S. H. Fry “A 

” t 


43 

243*56 

Herd 

H 

14 

235-73 

Herd L ... 



38 

242 06 


Q 

If) 

229*40 

„ AD 



17 

241*12 


1 

14 

227*63 

„ V... 



17 

221 30 


V 

25 

223*51 

„ AF 



18 

217*48 


B* 

27 

219*01 

y, D... 



21 

214*21 


D* 

29 

216*94 

„ J ... 



37 

213*07 


N 

17 

212*87 

„ AE 



15 

194*27 


R* 

Id 

202*95 

,y AJ 



24 

188*09 


1) 

19 

201 66 

yy AB 



41 

185*72 

t* 

B 

28 

198*92 

,y X ... 



29 

182*76 

y» 

M 

as 

196*47 

„ A(^ 



16 

177*21 


P 

62 

191*35 

y, S ... 



41 

174 *.57 

a 

K 

20 

186*15 

yy T ... 



35 

174*11 

it 

At 

41 

186 15 

„ 0 ... 



18 

130-73 

a 

W 

20 

175- 14 






a 

J 

19 

170*92 






it 

hi* 

27 

162*70 






it 

T 

32 

156-38 






it 

R 

30 

154*07 






a 

K* 

14 

141*08 






ti 

0 

38 

116*71 






ti 

Y 

38 

112*51 








* letter reversed. 

t Letter inverted. 






No. 

Butter 


No. 

Butter 

Pinjarra “ P.” 

ot 

Fat 

Green bushes “ Q.’ 

of 

Fat 


Cows. 

A\(?rage. 


Cows. 

Average. 



ihs. 



lbs. 

L. A. House “ L ” 

18 

292 67 

H. G. Letehlord “X” 

16 

297*86 

J. Davidson “ A ” f 

31 

267*92 

T. Giblett “ P ’ t 

12 

269*06 

F. G. Williams “ M ’ 

... 26 

260*67 

W. Taylor “ U " 

15 

265*45 

Herd B* 

12 

2i)9*02 

Herd C 

.34 

226*11 

„ J 

23 

2.52*21 

„ Q 

18 

211*34 

„ B 

... 36 

233*72 

y, Jt 

21 

208*84 

y, A 

45 

230*42 

„ G 

28 

204*49 

„ N 

27 

228*19 

„ E 

14 

203*72 

„ U 

30 

226*02 

„ Z 

59 

193*77 

„ V 

22 

209*29 

yy P 

33 

185*60 

„ F 

!!! 20 

205*79 

» Yt 

14 

181*22 

„ D* 

30 

204 04 

„ I 

29 

178*93 

„ AB 

18 

201*36 

vt 

18 

171*29 

t, G ... 

38 

200*04 

„ B 

20 

166*25 

„ E* 

26 

177*97 

„ V 

34 

160*39 

„ C 

28 

176*92 

Tt 

12 

159*16 

K 

26 

134*99 

„ J 

16 

134*23 

y, T 

55 

108*90 

yy L 

9 

75*61 

„ F* 

9 

95*70 





♦ Letter reversed. 

t Letter inverted. 
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Average Production of all Units — continued. 


Albany “ S.” 


No. Butter 

of Fat 
Cows. Average. 


A. Bra<*knell “A’’ { ... 

17 

lbs. 

310-68 

Fuller “E”* 

15 

302-11 

J. Woods “Z” ♦ 

11 

277-96 

Herd QJ 

14 

277-10 

F 

10 

262-73 

.. Mt 

26 

260-89 

„ L 

:ir> 

255-71 

„ o* 

14 

252-76 

„ H 

22 

240-36 

V F* 

18 

223-25 

UJ 

16 

222-13 

„ J 

13 

220-71 

.. vt 

34 

218-21 

.. E 

19 

212-36 

„ y 

16 

205-01 

„ 1 

27 

203-91 

B* 

21 

202*17 

„ K* 

19 

201-87 

,, P* 

27 

194 70 

c* 

26 

191-51 

„ D* 

25 

185-16 

» H 

14 

183-79 

„ X 

24 

182-38 

T 

28 

110 97 


J Letter inverted. 


'Ml 



No. 

Butter 

Bridgetown ‘‘ T.” 

of 

Fat 

Cows. 

Average 



lbs. 

G. Henderson “H” ... 

23 

268-27 

W. Watson “C” 

16 

230-75 

G. Dixon “K” 

22 

216-81 

Herd 1 

42 

210-98 

„ J 

23 

208-82 

M A 

46 

208-41 

„ V 

29 

192-24 

.. S 

16 

190-90 

Q 

39 

182-97 

„ D 

44 

178-97 

G ... 

29 

177-27 

E 

31 

169-44 

„ X 

29 

169*23 

„ N 

32 

153*06 

„ B* 

17 

148-50 

„ M 

30 

144-66 

z 

19 

136-32 

U 

28 

130-31 

F 

18 

129-51 


♦ Letter reversed. 



No. 

Butter 


No. 

Butter 

Metrioup “ U.” 

of 

Fat 

Ituabon “ V.” 

of 

Fat 


Cows. 

Average. 


C'ows. 

Average 



Iba. 



lbs. 

W. Donaldson “V” ... 

8 

303-57 

W. Casselton “F”* ... 

15 

261-69 

R. Hart “ L ” 

JO 

260-41 

.1. Singleton “ Y 

14 

239-53 

W. F. Webster “ N ” ... 

28 

245-65 

H. Semmens “ X ” 

42 

238-23 

Herd Q 

20 

233-34 

Herd K 

30 

228-52 

B 

24 

224-15 

.. 11 

30 

223 42 

„ T 

11 

219-77 

„ J> 

9 

219-67 

„ M 

15 

198-44 

X 

30 

216-15 

J, Z ... 

18 

181-57 

,. P* 

27 

211-71 

„ F 

15 

179-88 

„ F 

32 

196-21 

„ X 

19 

178-82 

.. D 

18 

178-25 

„ 1 

6 

125-98 

K 

22 

176-28 

„ V 

14 

120-72 

.. B 

44 

172 21 

„ A 

7 

112-64 

,. I 

20 

171 -98 

G 

11 

103-69 

.. S 

36 

171 06 

„ 0 

9 

77-54 

„ F 

23 

169-05 




,. T 

33 

164 23 




„ V 

45 

163-36 




„ Z 

17 

162-38 




„ A 

30 

154-78 




„ B* 

13 

128-84 


* Jjetter reversed. 
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Average Production of all Units — continued. 






No. 

Butter 



No. 

Butter 

Narthcliffe 



of 

Fat 

Cowaramup “ X.** 


of 

Fat 





Cows. 

Average. 


Cows. 

Average 






lbs. 




lbs. 

a R. 

Pratt “ 

B” 


21 

242*58 

W. J. Burt “ H ” 


17 

317*98 

F. OUver “ I ’ 

* 


19 

216*40 

A. Miller “ KM ” 


24 

296*18 

J. Daubney “ 

!)*»♦ 


23 

216*02 

W. B. Blaikie “ A ** 


25 

292*98 

Herd 

M 



24 

211*76 

Herd C 


17 

253*01 

ff 

J ... 



28 

202*11 

KT 


21 

261*10 

♦» 

H 



16 

201*18 

„ KL 


17 

237*36 

ft 

C ... 



26 

191*14 

„ N 


14 

233*66 

ft 

F ... 



28 

184*94 

I 


24 

223*35 

ft 

N* 



26 

181*67 

M K 


20 

212*54 

ft 

Z ... 



23 

179*04 

„ R ... 


20 

203*69 

ff 

u... 



36 

171*34 

„ E 


13 

199*23 

ft 

p ... 



21 

169*43 

„ X 


19 

198*32 

t* 

L ... 



12 

166*24 

„ 0 


21 

191*76 

ft 

0 ... 



23 

165*70 

„ D 


24 

190*24 

ft 

G ... 



34 

165*40 

„ T 


21 

188*12 

ft 

T ... 



16 

136*70 

„ F 


29 

187*46 

»» 

R... 



18 

131*21 

„ G 


17 

186*11 

»» 

K 



22 

123*63 

KY 


22 

179*06 

ft 

S ... 



21 

121*65 

„ Y 


24 

166*76 

ft 

V ... 



15 

121*60 

s, P 


16 

160*18 

ft 

Xt 



27 

117*17 

„ L 


35 

167*06 

ft 

Et 



17 

109*69 

KJ 


27 

150*60 


* Letter “ lft7,y.” f Tested 7 months only. } Tested 9 months only. 




No. 

Butter 

NaiTOgin “ Y.” 


of 

Fat 



Cows. 

Avorago. 




lbs. 

K. B(K.th “ K ” 


18 

301*37 

Narrogin School of Agn- 

17 

286*90 

oultnro “ n ” 




H. Tr(^fo^t “ ” 

... 

12 

259*69 

Herd H 


13 

258*94 

„ 1 


11 

256*66 

B 


64 

229*29 

, N 


24 

206*66 

„ A 


45 

198*50 

G 


10 

192*85 

tf G ... 


19 

183*64 

„ 0 


12 

179*15 

„ K 


14 

171*98 

„ L 


13 

154*44 

„ J 


16 

150*95 

„ Q 


10 

150*50 

„ P 


14 

147 .34 

n M 


19 

146*07 
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Sires of the Fanner’s Flock. 

« 

By llvGTi MoCAiiLUM, Sheep and Wool Adviser. 

The foundation of the flock is laid by the selection of a good even line of' ewes 
— preferably a registered breeder's ^‘cast f or-age” line, which sheep have been 
-carefully selected over a period of years and have been the mothers of the 
breeding flock — and the future success is influenced by the adoption of correct 
methods of husbandry, but the keystone around which the flock will be built 
Tip is represented by the rams — the sires who will leave ilieir mark on the sheep 
of future generations. It is with these "grand old men’^ of thi* sheep world 
that this article will deal. 

No matter what the ultimate object may be, the production of wool or 
'export lambs, its aehie\einent depends gi'eatly on the rams provided. Just 
‘^male sheep'’ are a matter of easy obtaining, but sires” need to be carefully 
considered, inspected and selected. Wbate\er the breed, only pure-bred rams 
should be used. 

The flock owner must mentally picture the type of sheep he desires to 
breed up to and thereafter must cull, mate and select to attain that type, 
-correcting defects and improving (quality each season. There is no short cut 
in breeding that will giv(* satisfactory results and the ideal can only be obtained 
by systematic breeding gradually fixing the desired characteristics. Too fre- 
quently the sheep owner attempts to quickly improve his flock by the purchase 
of rams, often very high grade animals, regardless of their suitability for 
mating with his ewes, and then is most disappointed with the progeny. The 
ram is too important a factor and has too great an influence to be introduced 
into the flock without first being caT’efuIly considered as to type and subjected 
to a rigid and thorough examination. The outward appearance may be at- 
tractive, but the wool is often a deceiving factor and close inspection will 
reveal many defeels in constitution and conformation not discernible at fii^st 
glance. If ])ossible, an inspection soon after sluari ng and again when the 
animals are in full wool, is a wise plan. 

It must he ever remeinhered that tlie first essential in ])uilding up a flock 
is (Mnistitution, and given this, other attributes to a good ram are masculinity; 
bold appearance; well-shaped and well-carried head; good squarely set jaw 
witli solid even teeth; briglit eyes; strong frame with straight back; well- 
sprung ribs; plenty of width across the *Nhouhlers; deep girth, giving heart 
and lungs plenty of room; wide chest; well-set on, sturdy legs, with strong 
healthy hooves; a good carriage with a free walk. A big-boned animal is pre- 
ferable as thin-boned and cow-hocked or knock-kneed rams are usually poor 
walkers and should he avoided. 

A flock man who has not been associated with sheep long enough to enable 
him to visualise his breeding objective shtuild seek the advice of an experienced 
sheepman regarding the best lines to work on to efl!ect permanent ini]u-ovement 
and he is well-advised to ])urchasp his rams annually from a reliable registered 
breeder. 

The value of the registered breeders in the industry is now always fully 
realised and appreciated by the newer flock man. It enables owners to purchase 
sires and at the same time indirectly gives them valuable assistance in assuring 
that such sires have behind them the characteristics desired and the power to 
impart them, thus giving the t)wner the benefit of the knowledge gained in the 
life-long study of sheep by well-experienced men. Again, there is an assurance 
of sound constitution in such rams and this (luality of fundamental import- 
ance is largely the product of hereditary influence which the stud breeder has 
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developed by years of careful culling, mating and selection. Another aspect 
of the advantage the registered breeder affords is that the register of stnd 
flocks, which is issued annually by the central organisation of stud breeders 
throughout the Commonwealth, enables the new flock owner to select and 
purchase from a breeder whose stock are of a blood strain akin to that to 
which his foundation ewes belong. 

Wlieii once satisfactory rams have been obtained it is wiser for the flock 
owner to purchase his annual draft of rams from the same breeder, than to 
change from blood to blood. This enables him on every occasion to select sires 
that are particularly outstanding in any characteristic where the ewes show 
weakness and to he sure that the mating will be satisfactory. 

From mating to mating the rams must be caved for. The average mortality 
in rams is generally higher than it should be and the percentage of efficient 
rams at mating season could be greatly increased by the regular and careful 
inspection of sires. Immediately after thev are removed from the ewes, they 
should be yarded and examined individual] v to see that no damage has been 
sustained while at work and any small injuries should he dressed. At all 
seasons of the year rams will fight, and broken places, about the head in 
particular, are very apt to get fly-blown if not dressed. Lack of attention 
will result in the undermining of the animars health and probably mean a 
poor lambing percentage. Throughout the year the animals must be paddocked 
where there is good feed and ample water supply, and some months prior to- 
mating special care must he taken to assure that the animals are in the best 
of condition and full of vigour, though, of course, not over-fat and lazy. 

Good foundation ewes, coiTect husbandry measures and the selection of high 
class suitable rams, cannot but build up successfully the flock of any .sheepman. 


The Official Australian Pure Bred Dairy Cattle 
Production Recording Scheme. 

G. K. B\R()x-1Tay (Superintniideut of Dairying) and G. Slater (Recording Officer). 

In preparing the following tables showing the results of Pure Breeds Herd 
Testing for the year ended 30th Juno, 1940, it mrs anticipated that the effect of 
the unfavourable season during 1939 would be reflected in production, but this is 
not the case, as the 382 eows under review yielded an average of 6,629 lb. of milk 
at 4.61 per cent, test, equal to 305.88 lb. of butter fat without age allowances, 
the highest average since the year 1934-.35. Twenty-five cows which were tested 
less than 150 days and were withdrawn owing to sickness or sale, have not been 
included in any of the averages, although their productions are recorded in 
Table 3. 

The number of cows passing the various standards remains fairly constant 
from year to year and, as will be seem in Table 1, the Guernsey breed, though 
numerically weak, has maintained its position with the highest percentage of passes. 
The Jei’seys, which suffered a marked decline a few years ago, have improved 
considerably, while the Shorthorns have dropped below the average, mainly as 
the result of poor yields in the three-year-old classes. 

Similar low productions in these classes were evident last year, and it is thought 
that the tendency to bring heifers of this breed into profit too early may affect the 
yield during the second and thiid lactations. In fact, the records of some cows 
indicate that the strain of early calving is not completely overcome nntil maturity, 
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and this may account to some extent for the comparatively poor productions re- 
corded by Messrs. D. Bevan & Son’s ^‘Blacklands Ettie 9th” before making her 
State record yield of 776.91 lb. butter fat this year. 


Table 1. 

(*()WS PASSING STANDARD. 



A.T.S. 

Guemsty. 

Jeraey. 

All Breeds. 

Age CUasH. 

1 

1 No. of 

1 Cows 

1 Tested. 

No. 

Passing 

Stan- 

dard. 

No. of 
Cows 
Tested. 

No. 

Passing 

Stan- 

dard. 

No. of 
Cows 
Tested. 

No. 

Passing 

Stan- 

dard. 

No. of 
Cows 
Tested. 

No. 

Passing 

Stan- 

dard. 

Mature 

51 

20 

22 

16 

39 

18 

112 

64 

Senior 4 years ... 

3 

1 

4 

2 

10 

3 

17 

6 

Junior 4 „ ... 

17 

12 

0 

7 

12 

8 

38 

27 

Senior 3 „ 

20 

6 

o 

2 

15 

10 

37 

18 

Junior 3 „ 

16 

6 

10 

8 

11 

9 

37 

23 

Senior 2 

30 

1.5 

4 

4 

17 

14 

51 

33 

Junior 2 „ ... | 

40 1 

25 

20 

16 

30 

24 

90 

65 

Totals ... 

177 

85 

71 

55 

1.34 

86 

382 

226 

1 

Per cent. Passing | 
Standard 

IS' 

0 

77 

•5 

64 

•2 

59 

•2 


For the third year in suec'essioii the ("hampion Herd Sire was the w('ll-knowu 
imported Guernsey bull ^^Homestead Ace” (1631) owned by Mr. A. W. Padbury 
of Koojan, his lea<ling six daughters averaging 515.94 lb. butterfat, or with ago 
allowances, 556.36 lb. Among tlie daughters was ^^Koojan Ace’s Jewel II.” which, 
during the year, yield(‘d an Australian record for a junior l-year-old Guernsey' 
cow of 6S3.45 lb. butter fat in 273 days. 


Tablts 2 

AVKRACiE BPTTEK FAT j^RODUOTlON JN EACH CLASS. 




A.l.S. 

Guernsey. 

j 

Jersey. 

! All 

1 

Broods. 

Age Class. 

No. 

of 

Cows. 

! A\ erage 
^ Butter Fat. 

No. 

ol 

(iows. 

Averagii 
Butter Fat. 

No. 1 , 

. 1 Average 

Butter Fat. 

Cows, j 

No. 

1 of 
(lows. 

Average 
Butter Fat. 



10. 


lb. 


! ib. 


1 lb. 

Mature 

51 

j 348*67 

22 

408*24 

39 

i 324-02 

112 1 

1 351-79 

Senior 4 years ... 

3 

, 313*67 j 

4 

328*83 

10 

i 317*45 

17 i 

! 319-46 

Junior 4 „ ... | 

17 

1 363-90 

9 

398-00 

12 

, 340*60 

38 i 

364-62 

Senior 3 ,, ; 

20 

! 271*84 , 

•) 

331 08 

15 

] 332 04 

37 i 

299-46 

Junior 3 „ ... j 

16 

; 253*13 ; 

10 

284 68 

11 

328-39 

37 

284*03 

Senior 2 „ ... 

30 

1 254-91 

4 1 

349-94 

17 

i 282-91 

51 

271*70 

Junior 2 „ ... ! 

J. 

40 

, 243*66 1 

! 1 

20 ; 

1 

263-10 

30 

256-81 

90 ' 

252 30 


Table 2 discloses how seasonal conditions, raammitis and other complaints, 
and the difficulty of successfully mating cows at the desired time, all tend to lower- 
production in the older classes as many of the animals now figuring as mature 
cows, and only just passing the standard, have exceeded the standard by a consid- 
erable margin in previous lactations. The mature Jersey cows are well below tho- 
average, but as the productions of this breed in the younger sections have shown 
a marked improvement over the last few years, it can be expected that the* 
standard for mature cows will gradually rise. 



cows WHICH COMPLETED TEST DURING THE TWELVE MONTHS ENDED 30th JUNE, 1040. 
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Experiments in the Feeding of Phosphorus Supplements 
to Sheep in Western Australia. 

by 

PI J. Undekwood, F. L. Hiiier and a. B. Beck. 


Introduction. 

Supplementing the diet of grazing stoek with phosphorus in the form of 
phosphatic licks has been practised in different parts of the world for many years. 
It is natural that such a practice should have received considerable prominence 
in Australia where the soils are in general low in available phosphorus and where 
the climate of much of the country is characterised by long dry periods when the 
grazing is exceedingly poor. In Western Australia the use of phosphatic licks 
was of little consequence prior to 1928 when in the dry summer months the occur- 
rence of botulism in sheep due to the consumption of rabbit bones and carcases 
carrying the toxin of Clostridium botulinum was first recognised. (Bennetts, 193^). 
A greatly increased use of phosphate supplements in the form of licks followed 
recommendations based on the classical South African work demonstrating the 
relation of this disease in cattle to phosphorus deficiency. Experience of farmers 
in Western Australia during the next few years with such licks, however, was, in 
general, disappointing and extensive experiments carried out in the summers of 
1933-4 and 1934-5 completely failed to confirm the suggestion of phosphorus 
deficiency (Underwood & Shier 1935, 1936). A large consumption of a soluble 
phosphatic lick during two successive dry summers produced no increase in live 
weight of young or old sheep grazed on cereal stubbles and dry grazing typical 
of the ureas involved and no decrease in the incidence of the pica impelling the 
sheep to consume infected carrion. In addition the levels of inorganic phosphorus 
in the blood of the sheep receiving no supplement remained at *^normaV^ levels, 
though a fall in such levels is regarded as a very sensitive index of phosphorU’4 
deficiency. Further experiments (Underwood, Beck and Shier 1939) eonfirmel 
the absence of phosphorus deficiency as a primary factor in the welfare of the 
sheep and showed that the nutritional disabilities and the incidence of the pica 
were largely a reflection of the inadequate amounts of available protein and 
energy supplied by the dry summer grazing 

During this time the idea of the existence of extensive phosphorus deficiency 
in grazing sheep in Australia was seriously challenged by the work of the Division 
of Animal Nutrition of the C.S. & I.B, in South Australia. Studies on the phos- 
phorus requirement of the growing Merino were carried out (Martin and Pierce, 
1934) and experiments with growing lambs depastured on phosphorus-deficient 
country at Dismal Swamp in South Australia failed to show any benefits on 
growth or wool yield from the use of phosphatic supplements. The consumption 
of these supplements, however, was quite low. (Marston & Lines, 1934). Fur- 
thermore, Marston (1936) has pointed out that successful results from the use 
of phosphorus supplements with cattle grazing on phosphorus low country do 
not necessarily mean that similar results will be obtained with sheep grazing under 
the same conditions. The lower skeletal proportions of sheep and the higher food 
eonstttnption per unit live weight would enable sheep to fulfil their phosphorus 
requirements from herbage with a considerably lower concentration of P* than 
ca^e. 
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The need for further field experimentation on this matter therefore became 
imperative and towards the end of 1935 the C.S. & I.R. decided to initiate experi- 
ments in the Eastern States with the object of obtaining a direct answer to the 
question as to the conditions under which the use of phosphatic licks for sheep 
might or might not be justified. In the same year the Department of Agriculture 
in Western Australia decided to conduct experiments in two places along closely 
similar lines to those laid down by the C.S. & I.R. and in co-operation with them. 
This was done so that the earlier work on the use of phosphatic licks, already 
mentioned as having been carried out in Western Australia, could be extended 
and at the same time a direct comparison of the results be made with those 
obtained in other parts of Australia. The present paper records the technique 
and results of these experiments. 

Location of Experiments. 

It was decided to carry out the experiments at the Merredin and Wongan 
Hills Research Stations which experience seasonal conditions typical of a large 
part of the agricultural areas of Western Australia, with the exception of the 
extreme south-west corner of the State. These conditions are characterised by a 
mild, moist winter and spring when virtually all the effective rainfall occurs and 
plant growth takes place and a hot, dry summer of about six months duration 
when there is usually little rainfall and no crop or pasture growth. The definite 
seasonal incidence of the rainfall is clearly shown in Table 1 where the mean 
raonthy rainfall figures for Merredin and Wongan Hills are given. 


Table 1. 

MONTHLY RAINFALL FIGURES. 


— 

Jan. 

Feb. 1 

Mar. ! 

i 

Apt. 1 

May. j 

June, j 

July. 

Aug, j 

Sept. 

Ort. j 

Nov. 1 

Doc. 

Total. 

Merredin 


48 

! 

im 

155 

201 

215 

150 

106 

w 

45 

53 

1,303 

Wonaan Milis 

38 

57 

1 

m 

78 

198 

288 

204 

213 

no 

1 

81 


42 

1,404 


For six months of the year therefore sheep in these areas have to subsist on 
dry grazing consisting of cereal stubbles and poor annual pasture species which 
become progressively poorer in quantity and quality as the summer advances. The 
seasonal variation in the composition of such herbage and especially its extremely 
low nutritive value in the late summer and early autumn prior to the first effective 
rains has been shown by Underwood, Shier and Harvey (1937). The phosphorous 
content of samples of the dry grazing, selected to conform as faj* as possible to 
the material actually consumed by the sheep, was found by these workers to fall 
from about 0.12 per cent. P. on the dry matter in the early summer to as low as 
0.07 per cent. P. at the end of the summer period. Supplementary feeding of the 
sheep with fodders, princiiially cereal hay and grain, grown in the previous year is 
widely but not universally practised. 

The Merredin Research Station is situated about 160 miles east of Perth 
towards the eastern and drier end of the wheat belt. It^; soils are principally 
brown clay-loams with calcareous clay subsoils similar to much of the forest soils 
of the eastern wheat belt. These soils must be considered of high fe^ility on 
Western Australian standards.^ Excellent cereal crops can be grown on these 
soils with the nse of superphosphate. The Wongan Hills Research Station ts 
situated about 90 miles north-east of Perth on sandy soils typical of the better 

• The majority of W.A. boUr are, according to Teakle (1^37-8) eXci^ptionaliy low In phospliate 
of low availability. ^ ' 






<;lasa lateritic sand plain which occurs throughout the agricultural areas. The 
soil is acid in reaction, non-ealcareoufi, and of exceedingly low initial fertility. 
Quite good cereal crops, however, can be grown in these soils with the Use of 
adequate superphosphate, though in its absence practically no yield at all is 
obtained. 


Experimental Procedure and Layout. 

Merredin, 

Early in January, 1936, 150 mated merino ewes were divided intv) two even 
groups by drafting, care being taken to ensure an equal age distribution in 
each group. These sheep had all had access to a phosphatic li(?k known as 
Dicalcic lick* for the previous few weeks. One of the groups (A) was then given 
access to Dicalcic Lick and the other group (B) to common salt exposed in covered 
wooden troughs. lentil 29/4/36 it was necessary to run these together as one 
flock and to separate for about 8 hours on three days of each week when they 
were given access to their appropriate supplements. Thereafter the two groups 
were run in separate paddocks and alternated weekly. The licks were con- 
tinuously available and the consumption measured by weekly weighings of the 
troughs. All the ewes were weighed at approximately fortnightly intervals. 

In the late summer the grazing became so poor that a small supplement of 
wheaten hay at the rate of % lb. per head per day was fed to the ewes in both 
groups during May and .Tune. Some measure of hand feeding is generally neces- 
sary in these areas during the late summer and autumn prior to the advent of 
green feed, particularly for pregnant and lactating ewes. In the present experi- 
ments is was thought necessary to keep such feeding to a minimum and by May a 
number of pregnant ewes and lambs had been lost. The very poor nutritive 
conditions were responsible for the loss of 30 lambs as well as a number of 
pregnant ewes. Lambing commenced on 6/4/40. Only 40 lambs survived from 
Group A and 45 lambs from Group B so a further 54 ewes were added to each 
group to give more effective numbers for carrying on the experiment in ^subsequent 
years. After allowing for deaths and culling in the original flocks this gave two 
new groups of 120- ewes in Group A and 117 ewes in Group B. 

These two groups were mated in December, 1936, and given access to 
dicalcic lick and to salt during the 1936-7 summer and autumn as in the 
previous year. The two groups were grazed together and given access to the 
appropriate lick three times weekly until January 8th, when suitable separate 
paddocks became available. For a period of one week the phosphate was given 
to Group A in the form of neutral sodium phosphate drench at the rate of 
2.3 gm. P three times weekly and the salt to Group B in a drench supplying 
the same amount of sodium as Group A. Owing to practical difficulties the 
drenching was discontinued with the ewes and the procedure of placing the 
licks in troughs adhered to. The drenching method was used throughout for the 
1936 drop lambs and was also used later in the treatment of the 1937 drop 
lambs. 

Lambing commenced in April, 1937, as in the previous year. Weighing of 
tke ewes wais discontinued during the lambing period as the continuous muster- 
ing and drafting, etc., was responsible for some of the losses in the previous 
yekr. The grazing conditions were not so poor •in the late summer as in 1936; 
but a severe wind storm at the end of February blew away a large proportion 
of fhe dry ^ting of the stubble paddocks, necessitating hand feeding of the 

^ DiOftlclc Lick contained common 38^, midasflos 5$^, phosphoric acid {TO > 

, of which 80% was present as dicalcic phosphate. 
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6W6S in both groups during May with about 1 lb. of wheaten hay per head 
per day, and small amounts during June. fThe lambs from each group were 
ear-tagged, weighed fortnightly and given phosphate or salt acqbrding to 
whether they were in Group A or B. The supplements were not given in the 
period approximately June-November in any year, since the grazing was at its 
best at this time and supplying relatively large amounts of phosphorus. The 
actual periods during which the feeding of lick and salt and the drenching 
was carried out is indicated on the graphs of the live-weights of the different 
groups. 

In November, 1937, the weighings of the original groups of ewes (the 
mothers of the 1936 and 1937 drop lambs) was discontinued and the experiment 
continued until the end of 1939 with the young sheep only. 

Wool yields (i.e., fleece weights) were obtained individually from the sheep 
at the ordinary shearing time in each year. The yields for the mature ewes are 
given for 1936 and 1937; for the 19.36 dro]> lambs for 1937, 1938 and 1939, and 
for the 1937 drop lambs for 1938 and 1939. 

Wongan Hills, 

At Wongan Hills the layout and procedure was the same except that in 
both 1936 and 1937 the ewe groups were grazed in separate paddocks (which 
were alternated frequently) with their appropriate licks. Tn 1936 there were 
73 ewes in each group which were increased to 15(> in 1937. Tn 1936, for similar 
reasons as at Merredin, lamb and ewe losses were high. Thirty-two lambs were 
tailed from A Group and 27 from B group. Only small amounts of hay were 
fed during May and early June. Tn 1937, with better summer grazing, a ration 
of 1 lb. of cereal hay during late April and May and less handling, a better 
lambing resulted; 112 lambs were tailed from Group A and 109 from Group B. 

The progeny, both 19.36 and 1937 drop, were drenched as at Merredin. 
The periods of such drenching are indicated on the graphs of their live weight. 


Lick Consumption. 

In 1936 and 19.37 the phosphatic lick, containing 18^ 1M>5 very largely as 
dicalcic phosphate, was made available to the ewes of Group A at both Merredin 
and Wongan Hills during the periods of poor grazing. Salt alone was made 
available to the ewes of Group B. The lick was found very palatable and con- 
sumed at Merredin at the rate of approximately 4 ozs. per head per week during 
this period, both in 1936 and 1937. This amount of lick supplied 1.4 gm. of 
P per day to the sheep. At Wongan Hills the average consumption during 
this period was 5 ozs. or 1.8 gm. P per sheep per day in 1936 and approximately 
4 ozs. or 1.4 gm, P per sheep per day in 1937. The consumption of lick 
and salt was very regular throughout the period of dry grazing but fell quickly 
to negligible quantities with the advent of green feed. Lick feeding was dis- 
continued each year when this fall occurred. 

The salt was consumed by the ewes of Group B at the rate of 3 to 3.5 ozs. 
per head per week at Merredin and at 4 to 4.5 ozs. per head per week at 
Wongan Hills in both years. 

As stated earlier the lambs from the phosphate fed ewes were not given lick 
but were dosed three times weekly from January to June in each year with a 
sodium phosphate drench supplying 2,3 gm. P per dose. The control lambs were 
dPsed with a solution of common salt supplying equivalent amounts of sodium. 
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Body Weights of the Ewes. 

The mean fortnightly body weights of the Merredin ewes are presented 
graphically in Figure I, and of the Wongan Hills ewes in Figure II. 

The graphs are to a large extent self-explanatory. It is quite obvious that 
<he phosphate fed sheep have not maintained significantly higher live weights 
than those receiving salt only. The very large falls in weight during April- June^ 
X9H6, are accounted for by the combined effects of the losses due to lambing and 




the exceptionally poor grazing conditions at this time. It will be noted that the 
falls during the same period are not nearly so great in the 1937 season, either 
at Merredin or Wongan Hills, although, owing to^ no weighing being carried out 
during the 1937 lambing, the lowest level at the peak of lambing is not recorded. 
In 4his connection it should be mentioned that a comparison of the mean live 
weig^it$ of the two groups at these times as depicted in Figures I and II is not 
strictly accurate since it involves th4 assumption that either all the ewes in each 
or the same proportion in each group, have lambed. This is not so, but > 
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the lambing percentages in Groups A and B, both in 1936 and 1937, at Merredin 
and at Wongan Hills, are not sufficiently different to appreciably affect the com- 
parison. For simplicity, therefore, the groups are compared as a whole. 

lamhixtg Besnite. 

Details of the lambing results are presented in Tables 2, 3 and 4 and 
call for little comment. The proportion of lambs dropped to ewes mated is nor- 
mal in the 1937 season at both Merredin and Wongan Hills. In the 1936 season 
at both places the losses at lambing time were very heavy for reasons mentioned 
previously and in consequence the lambing percentages, as expressed on the basis 
of the lambs tailed, is much lower than in 1937. In 1936, 16 lambs died at birth in 
each group at Merredin, whilst at Wongan Hills in all 29 were found dead in the 
paddocks, but no record was kept of the number from each group. 

At both stations the 1936 drop owe lambs were mated at the end of 1938, 
the results of which are shown in Table 4. Little importance can be attached 
to these results, however, owing to the small numbers of ewes involved. 

At Wongan Hills in December, 1939, the 1936 drop ewe lambs were again 
mated, together with the 1937 drop ewes. From 64 phosphate ewes 48 lambs 
were tailed or 75% and 44 lambs from 53 control ewes, or 83%. 

Table 2. 

LAMBING RESULTS— 10.36. 


— 

Merredin. 

Wongan Hills. 

Phosphate. 

Control. 

Phosphate. 

Control. 

No. of ewes mated 

76 

75 

73 

7.3 

No. of lambs dropped 

01 

63 

* 


Percentage lambing 

81 

84 

♦ 

* 

No. of rams tailed 

22 

22 

12 

13 

No. of ewes tailed 

23 

27 

20 

14 

Percentage of lambs tailed 

60 

66 

44 

1 

37 


♦4 lambs killed by foxes and 26 found dead but the number from each group was not 

recorded. 


Table 3. 

LAMBING RESULTS— 1937. 



Merredin. 

Wongan Hills. 

Phosphate. 

(’oiitrol. 

Phosphate. 

Control. 

No. of ewes mated 

121 

117 

1.50 

160 

No. of lambs tailed 

93 

87 

114 

114 

Percentage of lambs tailed 

77 

74 

76 

76 

No. of wethers at weaning 

40 

46 

1 5- 

67 

No. of ewes at weaning 

62 

40 

57 

.50 
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Table 4. 

LAMBING RESULTS— 1939. 


— 

Merredin. 

Wongau Hilh. 

Phosphate. 

Control. 

Phosphate. 

Control. 

No. of ewes mated 

19 

21 

16 

11 

No. of ewes died before lambing ... 

2 


... 

... 

No. of lambs bom 

13 

17 

15 

9 

Percentage lambing 

68 

81 

94 

82 

No. of lambs tnilcd 

11 

IR 

14 

9 


It is apparent that the phosphate has had no effect on the lambing per- 
centages. The small differences apparently in favour of the controls at Merre- 
din in 1936 and of the phosphatic group at Merredin in 1937 and Wongan Hills 
in 1936 are not significant. The difference of 8% at Wongan Hills in favour of 
the control gi’oup at the 1940 lambing of the 1936 and 1937 ewe progeny is also 
not significant. The proportion of ewe to ram lambs born in each gi'oup is variable 
at the two centres and also in different years, and it is obvious that there is no 
difference between the groups in this respect. No effect of the phosphate feeding 
on the proportion of ewes or rams surviving to weaning is evident. 

The birth body-weights of the 1936 lambs at Merredin only were obtained. 
The mean birth weights of both the ewe and ram lambs are almost identical 
both within and between treatments. Thus in the phosphate group the mean birth- 
weight of the ram lambs was 8.3 lbs. and of the ewe lambs 8.4 lbs. The correspond- 
ing figures for the controls was 8.1 lbs. and 8.2 lbs. respectively. It is apparent 
that the phosphate supplement consumed by mothers during the gestation period 
when the grazing was at its worst has produced no improvement in the develop- 
ment of the lamb in utero. 

Growth of Lambs. 

The growth of the 1936 lambs until the middle of 1939 is presented in 
graphical form in figure III for the Merredin lambs and in figure IV for the 
Wongan Hills lambs. The mean live-weights for the ewes and the wethers in each 
group are graphed separately in each case. The wethers are consistently heavier 
than the ewes throughout, particularly at Wongan Hills, both in the groups re- 
ceiving the phosphate and those receiving salt only. 

At Merredin it is apparent that up to July 1938 there is no difference between 
Groups A and B, either in the case of the ewes or the wethers, since the lines 
representing the mean weights touch and overlap at a number of points. For the 
first few months of 1938 the wethers of Group A (phosphate) appear to be 
slightly heavier than those of Group B but the difference is not significant and 
can be shown to be due to chance alone. In July 1938 the wethers were discarded 
and the subsequent growth of the ewes only is recorded. For the following twelve 
months the phosphate appears to have produced and maintained higher live- 
weights compared with the ewes receiving the salt supplement only. At no point, 
however, do the mean differences approach statistical significance such as could be 
attributed to the effects of the treatment, i.e. the feeding of phosphate. It should 
be emphasised that the groups are small at this stage (Group A, 19, Group B, 21) 
and the individual variation in live weight large. , 
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At Wongan Hills (Figure TV) the position is \ery similar throughout, except 
that at several weighings between September 1937 and August 1938 the wethers 
of the phosphate fed group are significantly higher in mean live weight than the 
wethers of the salt group. This is very hard to understand and it is difficult to 
avoid the conclusion that some factor or factors other than the treatment is 
influencing these particular results. Neither during this period nor at any other 
time does the growth of the ewes show any significant response to the phosphate 
while the growth of neither ewes nor wethers of the 1937 drop lambs is affected 
by the treatment. 

The growth of the 1937 drop lambs from September 1937 to August 1939 at 
Merredin is presented graphically in Figure V and from July 1937 to April 1939 at 
Wongan Hills in Figure VI. As before the mean live weights of the ewes and 
wethers in each gi-oup are graphed separately. Again the wethers in each group 
are consistently and significantly heavier than the ewes both at Merredin and 
Wongan Hills. 
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From the point of view of the effects of the phosphate supplements, neither 
Fi?»?ure V nor Figure VI call for much comment. The mean live weight figures 
for both ewes and wethers are closely similar in Group A (phosphate) and 
Group B (salt) throughout the experiment. It should be noted that the graphs 
of th.‘ 1937 drop lambs represent the mean of twice the number of ewes or wethers 
(40-50 in each case) as is the case in the graphs of the previous years^ lambs. 
This is of obvious importance where averages are being used as a basis for com- 
parison and should be particularly borne in mind when considering the 1936 drop 
iambs at Wongan Hills shown in Figure IV. It is exceedingly doubtful if the 
ajjpareiit differences in the mean live weights of Groups A and B which show up 
at certain times in this graph would have been evident if larger groups had been 
us(»d 

A fact of some importance which emerges from Figures III, IV, and VI, is 
that the early growth of the lambs, i.e. from the first weighing shortly after birth 
up to weaning at 4-5 months of age, does not appear to have been affected by 
the treatment of the mother with respect to the phosphate supplement. This in- 
dicates that the milk yield of the ewes has not been influenced by the feeding of 
phosphatic lick during pregnancy in the preceding summer period, since the rate 
of growth of lambs up to 3-4 months of age is known to be controlled by the milk 
yield of the mothers. 

Wool Production. 

The yields of greasy wool were obtained at both Merredin and Wongan Hills 
from the ewes in 1936 and 1937 and from the young sheej) (1936 and 1937 dro]> 
lambs) in 1937, 1938 and 1939. The yields from the 1936 or the 1937 drop lambs 
were not recorded in the year of their birth as they were only a few months old 
at shearing time. (September in each year). Machine shears were used and each 
fleece weighed individually with its belly, prior to the usual skirting. The total 
weight of locks for each group (prior to skirting) was obtained and the average 
figure added to the fleece and belly weight of each sheep. 

No attempt to measure the yields of cleaned, scoured wool or of the spinning 
counts of the wool was made. 

The Merredin wool results are presented in Tables 5, 6 and 7 and the 
Wongan Hills figures in Tables 8, 9, and 10. The results for ewes and 
wethers are presented separately, though no consistent differences in yield between 
them are apparent. In the 1937 shearings presented in Tables 6 and 9, how- 
ever, the wethers have produced considerably and signiflcantly more than the ewes 
both in the phosphate and the control groups. This difference appears to be 
associated with the rather heavier weights of the wethers at this time. It is 
noticeable that at the 1938 shearings there is no difference of this magnitude in 
favour of the wethers. 


Table 5. * 

WOOL YIELDS— MERREDIN EWES. 


1 

. Oruup. 

. 1 * ...... 

1930. ‘ 

1087. 

No. of 1 
Sheep. 1 

Mean Cut 
per Head. ^ 

HfMin Live, i 
VTelght before 
Sh^nff> 1 

No. of 
Sheep. 

Mean Cut 
per Head. 

Mean Live 
Weight before 
Shearing. 




lbs. 

iri 


ibe. 

lbs. 

A .... 

78 


1 114 

11-5 

112 

70 


- m 

U1 

11‘7 

118 
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Table 6. 

WOOL YIELDS-^MERREDIN 193« l>RO? LAMRK. 


Group. 


Phosphate Ewes 
•Control Ewes . 
Phosphate Wethers 
'Control Wethers 


No. 

of 

3beep. 


19 
22 
18 

20 


1987. 


1938. 


1939. 

Mean 
Cut per 
Head. 

Ij've 

Weight 

before 

Shear- 

ing. 

No. 

of 

Sheep. 

Mean 
Cut per 
Head. 

Live 

Weight 

before 

Shear- 

ing. 

No. 

of 

Sheep. 

Mean 
Cut per 
Head. 

Ihs. 

lbs. 


lbs. 

lbs 


lbs. 

12-1 

91 

19 

13-3 

1 92 

17 

18-2 

120 

91 

21 

13 0 

90 

19 

13 3 

18*8 

97 

17 I 

12-9 1 




13-3 

94 

21 

12 8 I 

1 j 




Table 7. 

WOOL YIELDS -MERREDIN 1937 LAMBS. 


Croup. 


Phosphate Ewes 
•Control Ewes 


No. oi 
Sheep 

Mean (<ut 
per Head. 

Mean Live 
Weight before 
Shearing 

No. of 
Sheep. 


lbs. 

lbs 

1 52 

52 

Ill 

72 


37 

JM 

73 

3« 


Mean Cut 
per Head. 


lbs. 

12-7 

13*r> 


Table 8. 

WOOL YIELDS— WONGAN HILLS EWES. 


Group. 

1930. 

1937. 

No. ol 
SheejL 

Mean Cut 
per Head. 

Mean Live 
Weight before 
Shearing. 

! No. of 

1 Sheep, 

Mean Cut 
per Head. 

Mean Live 
Weight before 
Shearing. 



lbs. 

lbs. 


ibh. 

lbs. 

<lroup A (PhoMpluite) 

72 

8-H 

89 

138 

9-3 

102 

•Group B (Controls) 

69 

8-8 

8i» 

139 

9 2 

100 


Table 9. 

WOOL YIELDS— WONG AN HILLS 1930 LAMBS. 


Group. 

No. 

of 

Sheep. 

Mean 
Cnt per 
Head. 

Live 

Weight 

before 

Shear- 

tag. 

No. 

of 

Sheep. 

Mean 
Cut per 
Head. 

Live 

Weight 

before 

Shear- 

ing 

No. 

oi 

Sheep. 

Mean 
Cut per 
Head. 



lbs. 

lbs. 


lbs. 

lbs. 

1 1 

lbs. 

Phoiphate Ewes 

16 

7»6 

77 

16 

' 101 

91 

16 1 

7-8 

Conti^ .Ewes 

11 

7-4 - 

78 

12 

10-4 

89 

11 1 

8 6 

' PhCMipliata Wethers 

12 

8*8 

84 

12 

110 

103 

1 


Control Wethers 

8 

8-0 

74 

8 

10 0 

94 

1 

1 

1 
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Tablb 10. 

WOOL YIELDS-^WONGAN HILLS 1987 LAMBS. 


Group. 

1988. 

1989. 

No. of 
Sheep. 

Mean Out 
per Head. 

Mean X4ve 
Weight before] 
Shearing. 

No. of 
Sheep. 

Mean Cut 
per Head. 

1 


• 

lbs. 

lbs. 


lbs. 

Phosphate ISwch . . 


.58 

8'6 

71 i 

51 

7-8 

Control Bwes 


47 

90 

72 

44 

«’0 

Phosphate Wethers 


45 

9*8 

80 



Control Wetiiers . 


47 

9-2 

79 I 

1 




It is evident from Tables 5 and 8 that the mature ewes of the phosphate 
groups have not produced any more wool than the eontrols in either year or at 
either place. In general the results were similar for the young ewes and wethers, 
though the mean group values are more variable. Thus the 1936 control wethers 
at Wongan Hills have a mean yield of 1.0 lb. lower than the phosphate wethers 
at the 1938 shearing, whilst at the 1939 shearing the control ewes have a mean 
yield of 0.8 lb. heavier than the phosphate ewes. At Merredin the control and 
the phosphate fed ewes from the 1937 drop lambs showed no difference in mean 
yield at the 1938 shearing but at the 1939 shearing the controls yielded an average 
of 0.8 lb. more wool per head. 8uch fluctuations are a reflection of the small size 
of the groups and the considerable individual variation within the groups. 
Statistical treatment of the results shows that in no case can such mean group 
differences as do occur be considered significant. 

Blood Phosphorus Levels. 

The level of inorganic phosphorus in the blood of sheep has been shown by 
numerous workers to be a very sensitive index of phosphorus deficiency. Earlier 
studies carried out in this State in connection with the botulism investigations 
previously mentioned (Underwood and Shier 1935, 1936) had shown that no falls 
in these levels below ‘‘normal” values occurred in the experimental sheep, even in 
the late summer and autumn after several months on poor, dry grazing. It was 
considered advisable however, to extend these findings in the present experiments 
especially in view of the longer period, and the more severe nutritive conditions. 
Accordingly periodic determinations of the blood inorganic phosphorus levels were 
carried out on small groups (8-20 sheep) selected at random from the whole groups 
under treatment. As blood phosphorus levels may show large diurnal variations, 
the following precautions were adopted to ensure that all the figures were com- 
parable; the bleeding was done during the same period of each day, A’s and B's 
were bled alternatively, rumination was prevented while the sheep were in the 
yards, and the A group received no phosphate for at least 18-24 hours before 
testing. The blood samples were taken from the jugular vein and up to the end 
of 1936 the inorganic phosphorus content was, estimated by the method of Malan 
and Van der Lingen (1931) thereafter the method of Fisk and Subbarow (1925) 
was used. In order to conform with other published results the values are cal* 
culated on the assumption that the trichloracetic acid precipitate occupies a negli* 
gable volume. Actually this involves an error of 9% since it has been shown by 
Thi^olle and Laugier (1938) that the precipitate contains an appreciable amount 
of ^‘bpund’* water. 

^ The results are set out in Tables 11-16. Only group means at each sampling 
am giva% together with standard errors and differences necessary for significance 
JbetWeen dAte means. 
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blood nrOBOAmO PHOSPHOBOS levels (mg. P. per 100 mls.)-~MEBBEDZN. 


Table ii. 
MATURK EWES. 


Date 


20-2-36 

26-8-86 

1 8-,5-36 1 

2-7-86 

8-1-87 

18-3-87 j 

30-7-37 

27-8-37 j 

11-11-37* 

Treat- 

ment 

Mean. 

•Controls . . 

Mean . 

3 40 

8-82 

4*08t 

3 98t 

1 4-19 

1 

2-4U 

2-39: 

1 1 

4*23 

3-56 

Phosphate 

Group 

r Treatment 

Pliosphate Fed. 

Grazing 

Phospliat e Fed 

Grazing only 


1 

[ Mean . 

887 

410 

4 -421 

only 

4 06t 

4-89 

411 

2 -491 

2 *321 

4-88 

3‘72 

Date Mean 


3'39 

8-96 

4 *251 

4-02t 

4-54 

411 

2-45} 

2 -set 

4-80 

8*64 


• The results of 11-11-87 not Included In statistical treatment or In “ Treatment Mean ” as only a small 
fU'oiip tested on this date. t Lambing period. } Lactation period. 

Standard Error for Mean of Dates ± 0 • 1637 Difference lor Significance (P ^ 0 * 05) ^ ^ 0 • 322. 


Table 12. 

1986 DROP LAMBS 


Date 

r 1 

80-7-87 

11-11-37 

18-1-88 ! 

1 

24-3-38 

16-6-38 

1 3-11-38 

1 29-3-89 j 

18-4-86* 

Controls 

1 

Mean 

4-80 

4-47 

4*20 

4 60 

1 

4*13 

4-69 

3-11 

1 

8-26 


f Treatment 

PhOK- 

Grazing 

PlioKpliate Fed 

(i razing 

Phosphate Fed 



phate 

only 




only 



Phosphate •• 
Group 

I 

Fed 








Mean 

4-64 

4‘3.3 

4-67 

i 

4-63 

4 ' 53 

4-44 

2-7J 

3*47 

Date Mean 


4-72 

440 

4 43 

4-62 

4-33 

4 .'>6 

2-91 

S 36 


Ewes and wethers 30- 7 -37 to 1 6-6-38. No signihcaiit diflcrenoe between • Daring lambing, 

treatments or dates. Ewes only 3-11-88 to 

18-4-39. Results not 
analysed statistically as 
only a small group tested. 


Table 13. 

1937 DROP LAMBS. 


Date 

13-1-38 

24-3-38 

16-6-38 

[ Treat- 
1 ment 

1 Mean. 

1 3-11-38 

1 29-3-39 

18-4-39 

1 Treat- 
ment 

1 Mean. 

Controls Mean 

4-30 

5-20 

4-66 

4-72 

5-14 

j 3-42 

4 30 

4*28 

r T’reatiiient .. 

Plujsphate Fed 


Grazing 

Phosphate Fed 


Phosphate J 





only 




Group ] 

Mean 

4-86 

4-96 

5 {>8 

511 

4-82 

3-32 

4 15 

410 

Date Mean 

4-67 

5*08 

5-09 

4-92 

4-98 

3-37 

4-23 

4-19 


Ewes and wethers 13-1-88 to 16-6-88. Standard Error for 
MeaVDaS^- i 0 1894. Difference for Signllirance (P - 0 05) 

- ± 0 - 88 . 


Ewes only 3-3 1-88 to 18-4-89. 
Standard Error for Mean of Dates 
± 0’1509. Difference for Slg- 
niOcanee(P « 0-06) ■* 0*80. 
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VliOOO INOBaAJNIO raOSraOBVS LEVBLS (mg. P. par 100 mis.)— 

WONOAK HILLS. 

Table 14. 


MATUEE EWES. 


Date 

18-2>86 

19-3-36 

1 

80-4-36 j 

1 1 

1 9-7-36 

14-1-37 

1 

16-4-87 

28-7-87 

9-11-87* 

Treat- 

ment 

Mean. 

Controls .. . Mean . . 

3*89 1 

1 4*62 

1 8'«lt| 

4*01t 

1 4*42 

1 4*04 

3io: 

8 03J 

3*96 









Gracing 


f Treatment 



Phosphate Fed. 



only 


Phosphates 










Group 1 






1 




C Mean 

5*19f 

4*38 

8*66t 

3*64t 

4*14 

3*72 

3*05t 

3*04t 

3*96 

Date Mean 

4*54 

4*48 

1 

3*68t 

8*82f 

4*28 

3*88 

3*07t 

3*04t 

3*96 


* The renultB of 9-11-87 not included in statlfitical treatment or in ** Trentnient Mean/* aa only a snmll 
group of abeep tested on this date, 
t Lambing period. 

t Lactation period — majority of sheep dry on 9-11-87. 

I These sheep bled in afternoon ; had access to phosphate lick in morning. 

Standard Error for Mean of Dates »» ± 0*2035. Difference for Significance (P 0*05) =» ± 0'401» 


Table 15. 


1986 DEOP LAMBS. 












Treat- 

Date 


16-4-37 

22-7-87 

9-11-87 

20-J-88 

22-3-88 

5-7-38* 

1 9-11-38 j 

28-3-89 

ment 

Mean. 

Controls .. 

.. Mean . .. 

606 

4*97 

4*26 

4*16 

5*19 

6 *25 

6*19 

4*26 

4*80 










PhOH- 


Phosphate-] 

Group 

f Treatment 

Phosphate Fed 

Grazing 

Phosphate Fed. ! 

Grazing 

phate 





only 




only 

Fed 


[ Mean .... 

4*96 

5*62 

4*21 

4*61 

4*86 

6*00 

4*81 

4*35 

4*79 

Date Mean 

6*06 

6*30 

4*24 

4*89 

5*02 

5 12 

6*00 

4*30 ^ 

4 80 


* Ewes and wethers tested up to and including 6-7-88 ; ewes only after that date. Eesults treated 
statistically as one group. 

Standard Error for Mean of Dates ± 0*228. Difference for Hignifiuance (P os o*05) ± 0*442. 


Table 16. 


1987 DEOP LAMBS. 


Date 

20-1^38 

22-3-88 

5-7-88* 

9-11-88 

28-3-39 

Treatment 

Mean. 

Controls 

Mean 

4*12 

5*06 

1 

6*68 

5*13 

4*23 

4*83 


f Treatment .. . 

Phosphate Fed 

Grazing 

Phosphate 


Phosphate Group 





only 

Fed 



(. Mean 

4*26 

4*27 

5*69 

5*36 

6*00 

4*90 

Date Mean 


4*19 

4*66 

5*61 

5*24 

4*61 

4*86 


' t ISifm Sind wethers tested up to and Including 5-7-88 ; ewes only after that date. Eesults treated 
i|atj8ttew M SrotiP* 

^j|tiuidijgd for Mean of Dates ± 0*196. Difference for Significance (P » 0*05) ^ 0*89. 




ScPT,, 1940.] 


JOURNAL OF AGRICULTURE, W.A. 


403 

It will be seen that there is no significant difference between (?ontrols 
and the sheep receiving phosphate ; it is true that on certain dates the 
phosphate groups show significantly higher figures than the controls, but this is 
apparently quite fortuitous as at other times the controls show significantly higher 
figures than the phosphate group. The values obtained for the control sheep (ex- 
<^ept during the lambing and lactating period) all fall within the values of *‘iior- 
maF^ sheep and do not fall to levels which would indicate a phosphorus deficiency. 

The only differences which are significant are those bi'tween dates, and here 
the main causes seem to be those associated with lambing and lactation. As has 
been pointed out elsewhere (Underwood and Shier, 1936) these two factors seem 
to produce rather uncertain results. For example, at Merredin in 1936 the effect 
of lambing and lactation seemed to have no effect on the blood phosphorus levels 
of the ewes; in 1937 lactation produced a large fall which persisted until at 
least the end of August; in 1938 some unpublished experiments on another group 
of (‘wes showed some low lev(‘ls which, however, returned to normal before the 
middle of June. The reason for these vai’iable falls is at present obscure and 
is deserving of further investigation. Tt should be noted, however, that they 
occur during the period of the year when the grazing is supplying most phos- 
phorus. Moreover, the controls and the phosphate ewes appear to reduce their 
blood inorganic phosphorus levels to about the same extent. 

JJlfiCUSblOft. 

Most of the significant })oints hav(‘ been discussed to a certain extent in the 
sections dealing with the results of particular Jispects of the experiments. These 
aspects dealt with the effects of a readily available phosphorus supplement on 
the body- weights of mature ewes, on the growth of lambs from these ewes, on the 
birth weights of lambs and the numbers of lambs dropped, on the wool i>roduc- 
tion of both the mature and growing sheep and on the blood inorganic phosphorus 
levels. In all these phase's of the work the results are consistently and over- 
whelmingly against any evidence of phosphorus deficiency or of any benetit, 
economic or otheiwise, accruing from the use of phosphatic licks. It is true that 
there is an ap]»arent impj-ovemeiit in the growth of the wethers of the 1936 drop 
lambs for a tiiiu* during the 1937-38 Reason at Wongan Hills but, as pointed out 
eailier, no such effect was apparent at this time with the ewes born at the same 
time and carried under identical conditions, or with the* 1937 drop lambs (ewes 
ov wethers) either during this same period or in subse(|uent years. In tin* case 
of the 1937 drop lambs it Avould be expected that any benefit from the use of a 
j)hosj)hate supplement would show up more readily than in the case of the 1936 
lambs, since the mothers of half of such lambs (1937 drop) had, in the case of 
the “B” group, had two successive summers without any extra phosphorus, one of 
them exceptionally severe, whereas in the previous year the mothers of the 1936 
•drop lambs had had only one summer period of poor, dry grazing. 

The conditions and the length of time under which the experiments were 
•carried out preclude any possibility that the test was not severe enough. The 
:soil and grazing conditions at the two places studied were, ws pointed out before," 
typii'al of large sections of the agricultural areas where sheep are run. At 
Wongan Hills the soils are of exceptionally low fertility, particularly in regard 
to phosphorus; at Merredin they are very much better but must still ho con- 
sidered poor in this factor. The 1935-36 summer and grazing conditions were 
very severe indeed at both Meiredin and Wongan Hills. The 1936-7 season was 
only fair and the 1937-8 season again very poor. It is ovid'ent therefore that the 
conditions of the experiment were considerably poorer, rather than better, than 
normal for the areas eoncenied. It would be expected therefore that if any 
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bene^t from tbe oso of phosphatic lieks were eiver going to show up it would do 
eo under these eonditions. Furthermore the experimental sheep were carried 
through the dry summer period with a bare minimum of hand feeding. The only 
conserved fodder fed was % to 1 lb. of cereal hay (containing approximately 0*15 
per cent. P.) per head per day to the lambing ewes for 1-2 months in tlie autumn. 
The hand feeding was definitely below the levels consistent with good sheep 
husbandr>^ whilst during the 1035-36 summer heavy losses of both ewes and lambs 
re-- lilted from the very poor nutritive conditions. 

A further point which I’equires emphasis is that the effects of the phosphate 
supplement were measured over four successive seasons, three of these with the 
same «^hcep born of owes which had themselvijs been under experiment for a year 
previously. This distinguishes the present experiments from the previous work 
in Western Australia in connection with the botulism investigations in which 
different groups of sheep were used in successive years. It suppoi’ts the earlier 
rt*sult8 showing that there is no sign of phosphorous deficiency in the long, dry 
summer period, either with young or old sheep and shows further that there is no 
evidence of a cumulative deficiency operating with young sheep over three years 
(two of them exceedingly poor) or with breeding ewes, either on the fertility or 
subsequent growth of wool yield of their lambs. 

It is hardly necessary to point out that these results apply only with certainty 
to the drier agricultural areas of Western Australia. The results arc such, how- 
ever, ns to make it difficult to conceive of any extensive areas either in this Stale 
or elsewhere in Australia where the uso of phosphatic licks for sheep would be 
justified. Support for this statement comes not only from the very conclusive 
nature of the present experiments and those carried out earlier in this State, but 
from field and laboratory studies in South Australia and from the recent experi- 
ments conducted in Queensland. These experiments were carried out over a two 
year period under pastoral conditions n»presentative of an (Xtensive tract of 
country in the drier areas of western and north western Queensland. No benefit 
was obtained from the use of a phosphatic lick on the growth and development of 
lambs, on the lambing percentage or birth weights or on the wool production. It 
is evident that a considerable amount of money and effort has been and is being 
wasted by sheep owners in Au‘-tralia in providing various forms of phosphate 
supplements to their sheep. 

The above results raise the <juestioii of what are actually the P requirements 
of sheep. This matter cannot be appropnately discussed in this paper but the 
experiments of Martin and Pierce (1934) and du Toit, Malan and Qroenewald, 
(1932) suggest that, for the merino at least, about 1 gm. P. per day must be con- 
sidered to be v^ery close to the minimum requirement, where the other dietary 
essentials are adequately supplied. Analyses of samples of herbage typical of the 
grazing in the di'ier agricultural areas of Western Australia and selected to con- 
form as far as ]>osRible to the material actually consumed bv the sheep (Under- 
wood, Shier and Harvey, 1937) indicate an intake of about 1.0 gm. P per day in 
December and January, falling in normal years to about 0.5 gm. in March and 
April. These figures might be interpreted as indicating a short period of phosphorus 
deficiency but it is exceedingly difficult to know just what the grazing sheep 
actually consume and it is possible that they may obtain by a high degree of 
selection a somewhat higher P intake. Moreover the period of low P intake in- 
variably coincides with a low intake of protein and frequently with a low intake of 
total available energy. Whether such deficiencies have the effect of lowering the 
sbeet^^s P requirements is not at pt^sent known though it is perhaps significant 
that an appreciable lowering of the basdl metaibolism under such dietary con-* 
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ditions has already been established (Xines and Pierce, 1931). In any case it is 
perfectly obvious from the present experiments that under Western Australian 
conditions at least the sheep can die of starvation before any sign of P deficiency 
becomes evident. 

Finally, a word of warning should be given against thinking that the 
above results apply also to cattle. As Marston has already pointed out, the 
phosphorus requirements of cattle in terms of the concentration of phosphorus 
in the grazing are of the order of twice that of sheep. In W.A. evidence of 
phosphorus deficiency in the bones of cattle has been observed on a number 
of occasions by veterinary officers while low blood phosphorus values highly 
suggestive of phosphorus deficiency have been found not infrequently in the 
drier agricultural areas by one of us (Underwood, 1936). 

Summary and Conclusions, 

1. Experiments in the feeding of soluble phosphate supplements to merino 
sheep on two farms typical of much of the drier agricultural areas of Western 
Australia, carried out over four successive seasons, two of which were excep- 
tionally poor, are described. 

2. Although one of these farms was situated on soils of exceedingly low 
phosphorus status, no effiect of such supplements could be demonstrated at 
either place on the body weights of mature ewes, the growth of lambs from 
these ewes, the birth weights of the lambs, the numbers of lambs born, the 
wool production of either the mature or the growing sheep or on the blood 
inorganic phosphorus levels. 

3. It is concluded that no benefit, economic or otherwise, is brought about 
in the agricultural areas of Western Australia by supplementing tlu‘ diet of 
grazing sheep with phosphatic licks and that the use of such licks by sheep owners 
is both unnecessary and wasteful. 
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Pedigree Seed. 

CEREAL VARIETIES AVAILABLE FOR DISTRIBUTION. 

I. Thomas^ Superintendent of Wheat Farming. 

With all phases of agriculture it is important that the breeding ^ stocky 
whether for animals or plants should be of the highest standard. Plant breed- 
ing, even more than animal breeding, is highly specialised and complex, and such 
work is confined to relatively few centres. Prom the labours of these few work-^ 
ers, farmers all ov(*r the world are enabled to maintain the standard of their seed 
stocks at a high level, and with the least amount of trouble and expense to them- 
selves 

Though many do not avail themselves of this service, those who do so soon 
realise the benefits to be gained thereby. 

In this Stat(‘ the raising of pedigree seed is one of the main activities of the* 
Research Stations, the princij)al breeding centres being at Merredin and Wongan 
Hills. Such wheats as Nabawa, Beneubbin and Noongaar produced by the De- 
partment ar(‘ notable instances of this work. 

When making available sui)plies of pedigree seed it is not suggested that a 
farmer obtain all his supplies of seed in this way, nor would it actually be pos- 
sible for him to do so. It is recommended, however, that each year fanners should 
obtain a few bags of the variety or varieties they normally grow, sow this in a 
‘SStud” plot or plots and then use the grain obtained for their seed requirements 
the following year. 

It must also be realised that the supply of any one variety or varieties is not 
unlimited, and that as it is the aim of the Department to distribute the seed as 
widely as possible, it is usually found necessary to limit the number of. bags of 
each variety f)f‘r applicant so that this may be achieved. 

The following may be of assistance to farmers in determining the quantity 
of seed required each vear to maintain their Stud plots — each bag of pedigree- 
wheat will sow four acres at 45 lbs. per acre and if the yield from that plot were 
15 bushels per acre, the yield fotal being 60 bushels, which after grading will 
provide suirudent sml to sow 70 to 75 acres the following year at 45 lbs. per 
acre. 

As a result of present seasonal conditions the quantity of pedigiee seed pro- 
duced will be considerably reduced but it is anticipated that this year limited’ 
quantities of the following varieties will be available for distribution. 

' WHEAT. 

Baroota Wondrr . — A late maturing variety, resistant to flagsmnt, but is. 
liable to rust. This variety is recommended for hay in the better rainfall 
districts. 

Beneubbin , — A midseason maturing variety resistant to flagsmut, but is 
very liable to rust and is not recomihended for those districts where inist is feared. 

^unguUa . — A selection from Beneubbin, early maturing, drought resistant 
vai'iety, resistant to flagsmut, susceptible to rust, but tends to be rust escaping 
4m wou^ of its early maturity. 
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Comebcusk. — ^An early-midseason maturing variety of premium milling 
quality. It is resistant to flagsmut and rust escaping. 

Fedweb.-^hate mid-season variety bred by Dr. W. L. Waterhouse of Sydney 
University. Short strawed, resistant to flagsmut and stem rust. Suitable for 
early planting in rust liable districts. 

Ford. — A midseason maturing variety, resistant to flagsmut and rust, 

Geeralying, — A very early maturing variety, resistant to flagsmut and rust 
escaping. It is liable to shed. 

Gluyas Early. — An early maturing variety, resistant to rust but liable to< 
flagsmut. 

Merredin. — An early maturing variety, susceptible to flagsmut, but rust 
escaping. 

Nahatva. — A midsoason maturing variety, resistant to flagsmut and rust. 
Recommended for those areas where rust is feared. 

Noongaar. — A very early maturing variety which is drought resistant, being 
most suitable for areas having a short growing period and for very late planting 
in those districts having a better rainfall; resistant to flagsmut and rust 
escaping. 

Pusa IV . — Early maturing variety of high quality grain, moderately re- 
sistant to flagsmut, rust escaping on account of early maturity. 

Sutton. — A late maturing variety, resistant to flagsmut and moderately re- 
sistant to rust. This variety is not recommended for areas of low rainfall. 

Totadgin. — An early maturing variety; resistant to flagsmut. 

Yandilla King. — Late maturing variety, moderately resistant to flagsmut and 
liable to rust. Not recommended for areas of low rainfall. 

OATS. 

Algerian. — A late maturing variety. Owing to slow early growth it is not 
recommended for early green feed. 

Burts Early. — An early maturing variety which is especially suitable for hay,, 
silage and early green feed. 

Guyra. — A midseason maturing variety mostly favoured for its grain which 
IS large and plump. 

Mulga. — An early maturing variety suitable for hay, grain, silage and early 
green feed; superior to Burt’s Early for grain. 

Wongan. — A very early maturing variety which was produced at the Wongan 
Hills Research Station from a cross between Mulga and Burt’s Early. It has- 
short, strong straw and is suitable for early green feed and grain in the drier 
areas or for late planting in the wetter districts. 

BARLEY. 

Atlae . — A six-rowed barley which has been introduced from California; it is. 
also known in this State as Californian Six-Row Barley. In England it is used 
for malting purposes, but it is not employed for this purpose by local brewora 
whose technique is based on the use of two-row barleys such as Pryor. 
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It is recommended for green feed purposes, being superior to the other bar* 
leys and also the wheat, oat and rye varieties under general cultivation. It is 
also the most suitable six-rowed variety for export. 

Pryor , — An early maturing two-rowed malting type grown mainly for local 
maltsters but is also satisfactory for green feed purposes. 

Applications for pedigree seed should be made direct to the Department x)f 
Agriculture, Perth, and applicants are advised to make early application for their 
requirements, setting out clearly their name and postal address, together with the 
si^ng to which the seed is to be railed. 


SEEDING CALENDAR WITH RECOMMENDED VARIETIES FOR THE 
WESTERN AUSTRALIAN WHEAT BELT. 


ZONE 

I APRIL ^ 1 

MAY 

[ JUNE 1 

mm 


rail 


tlMSl 

WfiHl'S 


iSsn 

EARLY 
Rainfall 
Less Than 
15 iNCHtS 

1 





■1 

■ 

■ 

1 

I 

1 


iKWKu 

IKEii^u 


Hi 

■ 

1 

m 


Midseason 
Rainfall 
15-20 IN. 


|H 



ss 


VERY 

MAIL 

VARIl 

1 

EARLY 

IRINC 

■TIES 



MIOS^A 

mm 




E 

MAI 

VA 

<krly 

ruRiNC 

PIETIES 



Latc 

Rainfall 
More Than 
20 Inches 


IB 

WlESSl 

EiilHlI 

^E33ll 

MIDSI 

MATU 

VAR 

:ason 

RING 

Eri ES 


- 




— 



c 

RLV MAT 

VARIETI 

URINC 

ES 

SiCSS 


semi 


QndViuk 

3rd.WMK 




RECOMMENDED VARIETIES, 


Late Maturing. 

Midseasoii Maturing. 

Early Maturing. 

Very Early Maturing. 

Wheat — 

Sutton, Yandilla King, 
Baroota Wonder (for 
Hay) Pedweb 

liettfuhbin. Ford, 
Naha we, 

Gluyas Early, Mer- 
redln, Totadgin, 
Bungulta 

Geerolying, Noon- 
gaar. 

Oi^ — ' 

Algerian 

1 

Guyru 

Premium Varieties — 
Carrahin, (>>meback, 
Pusa IV. 

1 Burt’s Early, Mulga 

Wongaa. 

i 

^ 'v J 


Atlas^ Pryor 

. 
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Agricultural Problems, 


Agriculturists, pastoralists and primary producers generally, who may be having 
difficulties of any kind in connection with their production activities, are invited to 
communicate with the Agricultural Adviser or Veterinary Officer of their district of 
the Department of Agriculture, when information and advice will be supplied, free 
of charge. 


Where identification of plant or stock diseases or insect pests is required, full 
details of symptoms should be forwarded and also samples of the diseased plant, 
animal tissue or insect where practicable. Plant tissue intended for examination by 
the Plant Pathologist should be wrapped in paper and not forwarded in airtight con> 
tainers, and plant specimens for the Botanist should be pressed between newspaper 
and dried before despatch. With regard to animal tissue for microscopic examina- 
tion, this should be forwarded in a solution of 10 per cent, formalin, or if of con- 
siderable bulk in a sealed kerosene tin containing a few ounces of formalin as a 
preservative. Living insects should be sent in suitable containers and dead specimens 
in methylated (Bipirits. 


The addresses and names of Advisers are as follows: — 


Albany 

Bridgetown 

Bunbury 

BuBselton 

Denmark 

Oeraldton 

Gosnells 

Harvey 

Katanning 

Kalamunda, Roleystone 
Kununoppln 

Manjimup 

Margaret River 

Metropolitan, Gingin, Chittering 


A. T. Gulvin (Fruit). 

A. M. Tlndale (Dairying), A. Plintoff (Fruit). 

M. Cullity (Dairying), A. F. Flood (Stock Dificases). 
J. M. Nelson (Dairying). 

C. W. Tobin (Dairying), B. C. Bignold (Stock 
Diseases) . 

N. Davenport, c/o. Government Buildings. 

R. C. Owen (Fruit). 

R. C. Cailes (Fruit). 

A. S. Wild. 

W. R. Jamieson (Fruit), c/o. Dept, of Agriculture,. 
Perth. 

W, M. Nunn. 

J, T. McNally (Dairying), T. F. Herllhy (Fruit). 

A. L. Hamilton (Dairying), R. Harley (Stock Diseases). 

S. E. Bennett (Fruit), c/o. Department of Agriculture, 

Perth. 


Mundarlng 

Pemberton 

Pinjarra 

Waroona 


V. Cahill (Fruit) 

C. M. Scott (Dairying), Manjimup. 

B. Williams (Dairying), c/o. Tourist Bureau. Fre- 
mantle. 

A, H. Hobbs (Dairying), 
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LIST OF BULLETINS AVAILABLE FOR DISTRIBUTION. 


No. 20. — The. Pruning of Fruit Trees. J. F. Moody. Price 28. 6d. 

No. 38. — Linseed or Flax and Its Cultivation. Geo. L. Sutton. 

No. 46. — Fruit Packing and Marketing and Exporting of Fruit. J. F. Moody an- 1 J. Ramage. 
Price Is. 6d. 

No. 57, — Vermin Destruction. A. Arnold. 

No. 60. — The Farmer* s Clip. J. J. Mahood. 

No. 93. — The Home Tanning of Sheep and other Skins. H. Salt. 

No. 101. — Cotton Cultivation. G. L. Sutton. 

No. 113. — Picked Pieces : Classification of Clip. 

No. 121. — Mildew Septoria Leaf Spots and Similar Diseases of Cereals. W. M Came. 

No. 122. — Codlin Moth : Descriptive Account together with Notes on its Control. 1.*. J. Newman. 
No 126. — The Rusts of Cereals, H. A. Pittman. 

No. 128. — Woolly Aphis Parasite. L. J. Newman. 

No. 136. — The Use of the Scythe. H. Campbell. 

No. 143. — The Zamia Palm and Rickets in Cattle and The Kerosene Method or Eradicating the 
Palm. A. B. Adams and G. K. Baron-Hay. 

No. 168. — Thom Apple. W. M. Came and C. A. Gardner. 

No. 169. — Bathurst Burr. W. M. Came and C. A. Gardner. 

No. 170. — Paterson's Curse. C. A. Gardner. 

No. 173. — Braxy-like Disease of Sheep in Western Australia. W. H. Bennetts. 

No. 181. — Branding of Stock. A. Arnold. 

No. 192. — Root Rot of Fruit Trees due to ArmiUaria MiUea. H. A. Pittman. 

No. 198. — Spotted Thistle. W. M. Came and C. A. Gardner. 

No. 215. — King Island Melilot. W. M. Came. C. A. Gardner, and A. B. Adams. 

No. 217. — Army Worms, Cut Worms and Web Worms. L. J. Newman, 

No. 219. — Biker Pit in Apples. W. M. Came, 

No. 220. — Irrigation. A. R. C. Clifton. 

No. 222. — Spring Beetle Investigation. L. J. Newman. 

No. 226. — Cape Tulip. W. M. Came and C. A. Gardner. 

No. 228. — Root Rot and Foot Rot of Wheat. H. A. Pittman. 

No. 230. — Bone Chewing and Toxic Paralysis of Cattle. H. W. Bennetts. 

No. 231. — Grain Weevils. .1. L. Newman. 

No. 263. — Drooping Flowered Clover. T. C. Dum.^ and C. A. Gardner. 

No. 264. — Sorrel. W. M. Came, A. B. Adams, and C. A. Gardner. 

No. 256. — Climbing Cut-worm or Tomato Moth. L. J. Newman. 

No. 260. — The Treatment of Bowling Greens, Tennis Courts and Lawns. Q. N. Lowe. 

No. 270. — Subterranean Clover Weevil. L. J. Newman. 

No. 271. — Seaweed as a Fertiliser. L. J. H. Teakle and L. J. Newman. 

No. 272. — Biological Control of the Silver-Eye. L. J. Newman. 

No. 274. — Nut Grass . — C. A. Gardner. 

No. 283. — The Eelworm-GaU or Root-Knot Disease. H. A. Pittman. 

No. 284. — The Common Blue Lupin. C. A. Gardner and H. G. Elliott. 

No. 286. — Potato Diseases in Western Australia — Irish or Late Blight. H. A. Pittman. 

No. 289. — The Unsound Economics of the F.A.Q. Standard for Selling Australian Wheat. Geo. 
L. Sutton. 

No. 290.— IP oaf Scale {Ceroplastes Ceriferus), Anderson. L. J. Newman, B. A. O'Connor, 
and H. G. Andrewartha. 

No. 291. — Early Blight*^ or Leaf Spot** and the Macrosporium ** Storage Disease*' of 
Potatoes. H. A. Pittman. 

No. 292. — Cultivation of Onions. E. T. Morgan, 

No. 294. — Best Kept Farm Competition — Manjimup, M. Cullity. 

No. 302. — Hints on Bees and Their Management. H. Willoughby Lance. 

No. 306. — Black Spot or Scab of Apples and Pears. H. A. Pittman. 

No. 308. — Bee Hives. H. Willoughby Lance. 

No. 309. — The Pollination of Orchards. H. Willoughby Lance. 

No, 310. — The Wild Turnip. C. A. Gardner. 

No. '314. — Bordeaux Mixture. H. A. Pittman. 

No. 316. — Mexican Poppy. C. A. Gardner. 

No. 319. — Cape Gooseberry. G. W. Wiokens 

No, 320.— Agrictittwrol Seeds and Their Weed Impurities. H, G. Elliott. 
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No. 321. — Cooling of Milk and Cream. G. K. Baron-Hay. 

No. 323. — Nitrogen Fixing Bacteria for Legumiruyus Plants. H. A. Pittman, 

No. 326. — Apple Curculio. H. G. Andrewartha. 

No. 327. — Wine-Making for Domestic Use. H. K. Johns 
No. 330. — Chemical Weed Killers. G. R. W, Meadly. 

No. 336. — The Export Lamb. Price Is. 

No. 337. — The Principal Insect Pests of Tobacco. L. J. Newman. 

No. 338. — The Cleansing of Dairy Utensils. G. K. Baron-Hay. 

No. 339. — The Apple Tree and Its Food. Geo. L. Sutton. 

No. 340. — Standardising the Apple Pack. A. Flintoff. 

No. 341. — Dentition of Sheep. H. McCallum. 

No. 343. — The Apple Curculio. H. G. Andrewartha. 

No. 360. — Some Points for Turkey Farmers. G. I). Shaw. 

No. 363. — The Canary Grasses of Western Australia. 0. A. Gardner and G. R. Meadly. 

No. 366. — Better Dairying Competitions. G. K. Baron-Hay. 

No. 367. — The Pea Weevil. L. J. Newman. 

No. 368. — Clover Springtail Lucerne Flea Investigation. L. J. Newman. 

No. 360. — Web-Worm. L. J. Newman. . 

No. 362. — Ducks. Q. D. Shaw. 

No. 363 — Apple Powdery Mildew. G. W. Wickens 

No. 372. — WlUat — Is it a Suitable Food for Dairy Cows. L. C. Snook. 

No. 373 — The Blackberry or Bramble. C. A. Gardner. 

No. 374. — Points in Purchasing Seeds. G. K. W. Meadly. 

No. 376. — Barley Smuts and Their Control. IT. A. Pittman. 

No. 376. — The Peanut — Its CuUivatirn in W.A. F. J. S. Wise 

(Reprints from Journal of Agriculture, Juna, 1933.) 

No. 377. — Seeds and Seeding. G. R. W. Meadly. 

No. 378. — Butter Making on the Farm. G. K. Baron-Hay. 

No. 379 — Frost Injury to Wheat. IT. A. Pittman. 

No. 380. — Control of Black Spot or Scab of Pears. Miss Joan Hearman. 

No. 381. — Insect Pests of Fruit Trees and Their Control. L. J. Newman and B. A. O’Connor. 
No. 384. — The Preparation of the Farmer's Clip. H. McCallum and W. MoC. Johnson. 

(Reprintr from Journal of Agriculture, September, 1933.) 

No. 386. — Cow Peas. G. K. Baron-Hay. 

No. 389. — The Cleansing of Milking Machines. M. CuUity. 

No. 390. — Toxic Paralysis or Botulism 

(Reprints from Journal of Agriculture, December, 1933.) 

No. 393. — Pica and the Evolution of a Stock Lick. Goo. L. Sutton. 

No. 395. — Dairy Cattle Improvement Act, 1922, and Amendment Act, 1932. G. K. Baron-Hay. 
No. 396. — San Jose Scale. L. J. Newman. 

(Reprints from Journal of Agriculture, March, 1934.) 

No. 399. — A Blower Elevator Attachment to the Chaffeutter. Geo. L. Sutton. 

No. 401. — Virus Diseases of Plants. H. A. Pittman 
No. 402. — Some Studies in Churn Sanitation. M. CuUity. 

No. 403. — Foliage Baiting and Trapping for the Control of Fruit Fly. L. J. Newman. 

No. 404. — “ F.A.Qf' Criticised, with a Suggested Alternative. Geo. L. Sutton. 

(Reprints from Journal of Agriculture, June, 1934.) 

No. 406. — Passion Fruit. G. B. Barnett. 

No. 407. Nitrogen Supply of an Apple Orchard, L. J. H. Teakle, G. W. Wickens, and 
J. Pericles. 

No. 408. — Sorghum, Sudan and Johnson Crass Poisoning. G. R. W. Meadly. 

No. 409. — Couch-grass Mite. L. J. Newman. 

No. 410. — Better Dairying Competition. G. K. Baron-Hay. 

No. 412. — Vine Pruning. H. K. Johns. 

(Bepiiuts from Journal of Agriculture, September, 1934.) 

No. 417. — Determination of Age in the Horse. A. Shilkin. 

No. 418. — Eulomo Packing Shed. H. Tarlton Phillips. 

No. 419. — Chart Showing Price of Butter Fat. 

No. 424. — Factors Influencing the Production of Clean Milk. M. Oillity. 

No. 426. — Some Important Fungal Diseases of Crape Vines and Fruit Trees and Their Control. 
H. A. Pittman. 

No. 427. — Grade Herd Recording, W.A., 1934. G. K. Baron-Hay. 
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(ReprintB from Journal of Agrioulture, December, 1934.) 

No. 436. — Denmark Wasting Disease, J. F. FUmer and B. J. Underwood. 

No. 488. — Vermin Poisoning, A. Arnold and G. Herbert. 

No. 489. — A New Method for (he Propagation and Distribution on a Solid Medium of (he ^Cheese 
Starter Organism Streptococcus Oremoris, H. A. Pittman. 

(Reprints from the Journal of Agriculture, March, 1935.) 

No. 440. — Fumigation, — An Aid to Babbit Extermination. A. Arnold. 

No. 441. — Skeleton Weed C. A. Gardner. 

No. 443. — Some Serious Plant Diseases in Western Australia which are brought about by Dn> 
usually High Temperatures, H. A. Pittman. 

(Reprints from Journal of Agriculture, June, 1935.) 

No. 446. — Fungicidal and Insecticidal Dusts for use in Market Gardens. H. A. Pittman and 
L. J. Newman. 

No. 446. — The Pineapple. G. B. Barnett. 

No. 447. — A New Noxious Weed — St. John's Wort. C. A. Gardner. 

No. 448. — General Points in Selecting a Ram, Hugh L. McCallum. 

No. 449. — The Better Dairying Competition, 1935. G. K. Baron-Hay. 

No. 460. — Poultry Farming for (he Beginner — Failures in Incubation, G. D. Shaw. 

(Reprints from Journal of Agriculture, September, 1935.) 

No. 461. — An Investigation of (he Terrace Soils of the Gascoyne River at Carnarvon, L. J. H. 

Teakle and B. L. Southern. 

No. 162.--The BdeUid MiU, G. F. H. Jenkins. 

No. 466. — Irrigation Head Ditches, R. C. Clifton. 

No. 467. — The Ploughing-in of Green Crops, B. T. Morgan. 

No. 468. — Hoist for Lifting Hay or Green Material. H. G. Elliott. 

No. 469. — Oats in (he WheatbeU. R. P. Roberts. 

(Reprints from the Journal of Agriculture, December, 1935.) 

No. 461. — The Vdluation of Australian Wheat for Commercial Purposes, G. L. Sutton. 

No. 4^. — Grade Herd Recording — Year ending 31sl May, 1935. G. K. Baron-Hay. 

No. 464. — The Selection of a Draught Stallion, 0. R. Toop. 

(Reprints from Journal of Agriculture, March, 1936.) 

No. 466. — The Schopper Chondrometer and ihe Estimation of (he Bushel Weight of Wheat 
Standard, G. L. Sutton, L. J. H. Teakle and I. Thomas. 

No. 466. — The Value of Nitrogenous Fertilisers for Wheat in Western Australia, L. J. H. 
Teakle and L. W. Samuel. 

Mo. 467. — Black Spot or Scab of Apples, H. A. Jaques Pittman. 

(Reprints from Journal of Agriculture, June, 1936.) 

No. 468. — Diseases of Bees, H. Willoughby Lance. 

No. 469. — Wasting Disease — Diagnosis, Prevention and Treatment, J. F. Filmer and E. J. 
Underwood. 

No. 470. — Ducks — Indian Runner and Khaki Campbell, G. D. Shaw. 

No. 471. — Anihracnose and MotUe Leaf of Citrus in Western Australia. H. A. Pittman. 
No. 472. — Exanthema of Citrus, Japanese Plums and Apple Trees in Western Australia. H. A. 
Pittman. 

No. 473. — Better Dairying Competition, 1936. G. K. Baron-Hi^. 

No. 474. — Trees and Shrubs — Their Place in (he Agricultural Districts. C. A. Gardner. 

No. 476. — Grade Herd Recording — Calf Marking Scheme. G. K. Baron-Hay. 

(Reprints from Journal of Agriculture, September, 1936.) 

No. 479. — Grade Herd Recoraing in Western Australia, 1936-^6. G. K. Baron-Hay and B. 
WilliamB. 

No. tSO.^SUage, Ens^e and SUos. Geo. L. Sutton. 

No. 481. — Common Ailments of Poultry and (heir Treatment, G. D. Shaw. 

No. 484. — Fruit Fly — Ceratatis Capitata, L. J. Newman and C. F. Jenkins. 

No. 486. — Downy Mildew (Blue Mould) of Tobacco and Us Control by Means of Beneol and other 
Volatile Hydrocarbons. H. A. Pittman. 

Apparatus for Application of Beneol. H. Kretchmar. 

No. 487. — Home-made Grab. H, G. Elliott. 

No. 488. — Mammitis or Mastitis in Dairy Cows. A. MoK. dark. 

No. 4^A.-^A Preparation of Wool for Market. Hugh McCallum. 
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(Reprints from Journal of Agriculture, December, 1936.) 

No. 49U. — How to Feed your Fowls, G. D. Shaw. 

No. 491. — Useful Birds of Western Australia, C. F. H. Jenkins. 

No. 493. — Carniolan Bees, H. Willoughby Lance. 

No. 494. — Red and Brown Hard-pan Soils of the Acacia Semi-Desert Scrub of Western Aus- 
tralia. L. J. H. Teakle. 

No. 495.— Soils of the Bsperance Plain, L. J. H. Teakle and B. L. Southern. 

(Reprints from Journal of Agriculture, March, 1937.) 

No. 499. — Pasture Development, G. K. Baron- Hay and H. G. KUiott. 

No. 501. — Preventive and Combative Measures against Potato Moth {Pthorimaea operctdella). 
It, J. Newman and E. T. Morgan. 

No. 502. — Eggs — How to Forward them to Stores and Market, G. D. Shaw. 

No. 506. — Hand Lever Boring Plant, A. R. G. Clifton. 

(Reprints from Journal of Agriculture, June, 1937.) 

No. 507. — Diseases of Farm Animals and Their Treatment, A. McK. Clark. 

No. m,—The pH Scale. 

No. 509. — Takeall and Similar Diseases of Wheat and How to Control Them. H. A. Pittman. 
No. 510. — Notes on Lamb Marking. Hugh McCallum. 

No. 511. — Salt {Sodium Chloride) Content of Rainwater. L. J. H. Teakle. 

No. 512. — The Farm Horse — Hints on Feeding, A. McK. Clark. 

No. 613. — Refurnishing of Fruit Trees. V. Cahill. 

No. 514. — Perching. G. D. Shaw. 

No. 515. — Tobacco Seed-bed Management. A. Sharp. 

No. 516. — “ Rope ’* in Bread. L. W. Samuel. 

No. 517. — Avoid Ill-treating the Lamb. N. Davenport. 

(Reprints from Journal of Agriculture, September, 1937.^ 

No. 518. — Export Bacon Class- ^Royal Agricultural Show, 1936. G. K. Baron-Hay. 

No. 519. — Western Australian F. A. Q. Wheat. L. W. Samuel and G. E. Dean. 

No. 520. — Peat Soils and Related Soils of Western Australia. L. J. H. Teakle and B. L. Southern 
No. 521. — Fruit Industry in Western Australia. Geo. W. Wickens. 

No. 522. — Rhizoctonia and Common Scab Diseases of Potatoes. H. A. Pittman. 

No. 524. — “ C-u-l-l-i-n-g ** Spells “ P-r-o-f-i-tP G. D. Shaw. 

No. 525. — Saline Soils of Western Australia and Their Utilisation. L. J. H. Teakle. 

No. 526. — Invention of the Stripper. Geo. L. Sutton. 

No. 528. — Tree Balsam or Gascoyne Poison. G. R. W. Meadly. 

(Reprmts from Journal of Agriculture, December, 1937.) 

No. 529.— Geese, G. D. Shaw. 

No. 530. — PeoU Soils and Related SoUs of Western Australia, 11. L. J. H. Teakle and B. L. 
Southern. 

No. 531. — Denmark Wasting Disease. R. J. Harvey. 

No. 532. — Plague Grasshopper. C. F. H. Jenkins. 

No. 533. — Soil Drift Reclamation by means of Lupins. G. L. Throasell. 

No. 534. — Control of Toxic Paralysis {Botulism) in Sheep and Cattle, H. W. Bennetts and 
H. T. B. Hall. 

No. 536. — Dairy Premises. G. K. Baron-Hay. 

No. 536. — Bordeaux Mixture for Home Gardens. H. A. J. Pittman. 

No. 537. — An Investigation into the Composition of Western Australian Wheatbelt Pastures 
and Stubbles, E. J. Underwood, F. L. Shier, and R. J. Harvey. 

(Reprints from Journal of Agriculture, March, 1938.) 

No. 638. — Irrigated Pasture Competition. A. R. C. Clifton. 

No. 639. — Care in Crutching, H. McCallum. 

No. 540. — Foot Rot tn Sheep. A. McK. Clark. 

No. 541. — Hatch Your Chickens at the Right Time. G. D. Shaw. 

No. 642. — The Papaw or Papaya. G. B. Barnett. 

No. 543. — F.A.Q. SampUs of Past Seasons. L. W. Samuel. 

No. 544. — The Inoculation of Tangier Peas. W. P. Cass Smith. 

No. 545. — The Occurrence of Solonetz Structural Alkali Soils in Western Avstr<dia, G. H. Bur 
vill and L. J. H. Teakle. 

No. 546. — Pasture Developmenl. G. K. Baron-Hay. 

No. 548. — Preparing for the Export Lamb Season. F. L. Shier. 

No. 549. — Hydatid Cysts in Sheep. A. McK. Clark. 

No. 660. — Butter Fat Tables. 1/- per copy. 
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(Aeprints from Jouinal of Agriculture, June, 1938.) 

No. 651. — PT€paHng Sheepahine for Market, Hugh McCallum. 
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The following publications xnay be obtained from the Department of Agriculture, Perth, 
on application, or be sent post free to any address in this State on receipt of a remittanoe 
for the amount stated : — 

7*^6 Management of Poultry under Western Australian Conditions, by W. T. Richardson, 
Poultry Adviser. 

This is a most useful and valuable book, not only for beginners, but to all those who 
keep fowls for pleasure and profit. It deals fully with all matters connected with 
the industry, including Breeding, Feeding (for stock birds or egg production), 
Incubating, Brooding and Care of Chicks, Marketing (eggs and poultry), and all 
matters of use to the poultry-keeper. It also fully describes symptoms of various 
ailments and diseases and simple treatment for same, and, as the book was written 
to suit local conditions, every poultry-keeper should have a copy by him. Price, 2s. 

The Pruning of Fruit Trees, by J. F. Moody, Fruit Industries Commissioner. 

This publication contains numerous illustrations, being reproduction of photographs 
taken in this State, of pruned and unpruned trees, which make the details set out 
in the letterpress particularly easy to understand. Price 2s. fid. 

Fruit Packing and the Marketing and Exporting of Fruit, by J. F. Moody, Fruit Industries 
Commissioner, and J. Ramage, Packing Instructor. 

This publication contains invaluable information on packing and grading fruit for local 
and export markets. It is freely illustrated, and no fruit-packing shed should 
be without a copy. Price Is. fid. 

Butter Fat Tables, by the Department of Agriculture, Dairy Branch. 

This pubUoation shows the pounds of Butter Fat in various weights of milk tested by 
the Babcock Method. It is of value to all who have to assess Butter Fat, and is 
a handy ready reckoner for this purpose. Price Is. 

The Export Lamb • 

This publication contains valuable information on the breeding policy to produce the 
best type of export lamb desired by the critical London Market. It also gives 
the results of the early W.A. experiments conducted at the Avondale Research 
Station, together with information regarding feeding, general treatment, grading, 
handling and marketing. Price Is. 
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Notes on Control of Weevils in Wheat. 

By H. Jknkins, Oovoniinent Kiiloinoloyfist 

INTROnrCTJON. 

A considt'rablo amount of (‘xperimontaJ work lia.s boon carried out recently 
by w^orkeys all over the world in an atteiuj)! to ('oinbat the weevil ]U’oblem in 
stored wheat. 

The ensuinj? experiments have been conducted locally and althoug:h the results 
cannot be rep:arded as final, sullicient information has been gcathered to warrant 
its publication so that farmers and others may avail themselves of the conclusions 
reached and ])ossibly be saved the time and exjtense of trying: treatments already 
found ineffective. 

In a recent article in this Journal, T outlined the habits and life-histories of 
our major g:rain pests and so do not propose to deal with those matters any farther. 
T must stress ag:ain however the necessity for scrupulous sanitation in all matters 
connected with the .‘storing: of g^raiii. The dust and liquid treatments which are 
about to be detailed must be reg:arded only as complementary measures to the 
first f»reat essential — that of thoroughly cleaning out all containers and destroying 
infested refuse. 

The experiments may be dealt with under two main headings — Liquid Tn- 
secticides and Dusts. 


LIQUID INSECTICIDES. 

The liquid insecticides can be used either for spraying out sheds, bins, trucks, 
etc., or for dipping bags, liners, etc. When spraying, it should be realised that the 
more powerful the pump is the better will be the results obtained; also, it is 
essential to spray thoroughly all f)ortions of the truck or bin receiving attention 
as the sprays in question are what are known as contact insecticides and must hit 
the insects to prove effective. 

A large number of liquids have been tested primarily with a purr> 09 e of 
finding a suitable dip for bags and liners, but any which are suitable as dips will 
also prove useful sprays. 
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The method of testing? was to eonfine from !t0-50 weevils {Calandra oryzae) 
ill a ])ieee of wheat .sa(?k and snbmerfre them in the liquid for a specified time. 
The bundles were then allowed to drain for 24 hours when the weovirs were 
removed into a tube' and the mortality noted. The mortality fi|>ures were ajiain 
checked later to ensure that no v<»coveries had taken )>lace. 

In addition to various insecticidal and other solutions, dipping in pure water 
was tried as a control and also to test the limits of endurance of the insect. 

The results of this experiment 


Time* DipiXMl. 

10 niinnl<‘s 
7 days 
12 days 
10 days 

White Spray in <j Oil. 

Althouj^h primarily prc'pavetl for use aj^ainsl insect pests of fruit tree^, tliis 
oil has been shown to be v(‘ry elective apiinst we(‘vils. A lon^- series of (*xp(«ri- 
ments was conducted and the strength was varied I'rum 1 part of oil to 110 i>arts 
of water to 1-200. The higlj(*r concentrations, as might be exfiected, gave the best 
results, but solutions of 1-00 proved most satisfactory, and (‘ven at 1-100 a 
high mortality was usually obtained. The time of dipping was varied from 10 
minutes to one hour but the results did not show any marked increase in efHcdimcv 
over 15 minutes, so that jirovidiug bags, etc., are not ])acke(i tightly so as to 
impede penetration, this time may be taken as a minimum. 


•e as follow 
Water. 


Dead. 

(Per Cent.) 


10 % 

100 ^;^ 


Kerosene Kmulsion. 

This home made mixture proved most encouraging and if carefully prepared 
is an inexpensive and ctlicient insecticide. The emulsion was mixed at strengths 
varying from one part of emulsion to 15 parts of water to 1-30 and a mixture of 
1-20 was found to be very effective. Tile time of dipping was again varie<l and 
15 minutes was found to be satisfactory. 

Ked Oil. 

This, like white oil, was primarily i)repare(l as an insecticide for fruit trees 
but for use during the dormant jieviod. Parallel experiments were run with Red and 
White oil at strengths varying from 1-100 to 1-200, but although the Red Oil had 
quite a considerable insecticidal value, it was so inferior to White Oil that it is not 
recommended if the latter is available. 

Pale Spray, 

This is another dormant fruit tree spray. It, like Red Oil, was inferior to 
White Oil, although mod(‘rately effective. 

Home-made Creosote Emulsion. 

Thi^ emulsion Avas tested at 1-50 for 15 minutes and one hour and very vari- 
able results were obtained. Some good kills were registered but these Avere off-set 
by some imaecountably Ioav death rates. 
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‘PropHeUtrif Cre(»sote Emulsion. 

This emulsion was tried at l-oO and 1-75 for 15 minutes and one hour, hut 
its with the home-made emulsion, tlie results did not show a eonsistently liijjh 
mortality. 

Condp's Crtfstals. 

A Vi l>t'r (*(mt. solution was tried for 10 minutes, hut as no deaths resulted 
the eN])erim(‘ni was not eontinued further. 

Form (din. 

ComiiK'reial Kormalin was tried at 1 per cent.- for 10 minutes with only a 2 
iu»r eent. mortality and still further proof of its inetheieney followed a 100 j>ei 
eenl. re(*overy from dijiping' for oin* hour in a 3 per eent. solution. 

Bl((<‘l: Leaf 40. 

hlaek L<*ai 40 at 2 teaspoonshil [dus one ounee of soap to the pdloii of 
Avater »ave only a 2 per eent. mortality and so was not tested further. 

(^ippry Sntphafc (Blne-Siane) . 

A 0 per eent. solution of Blue-Stone Avas tested for half an hour and one hour 
hut the hiiiliest mortality obtained was only 14 per cent. 

Thft Water Tretd ment. 

Weevils are killed eomjiaratixely easily hy h(‘at and where containers or hasis 
<an h(‘ treated with boilinj»: or nearly hoiliiiff Avater, w<‘evils Avill he snccessfullv 
kilhul. Tt Avas found that dip])in<» for 15 minutes in water at 140° F. AA’as sutfu* 
lent to kill wee\ils hut for practical purposes when Inro’e numbers of l)ap:s are 
heinj’’ dipped, the water should h<* maintained as near boiling as possilde. 

Sheep Dip. 

Immersion in a jiroprietary aisenieal sheet* dip at the strength ]*reM‘i‘ih(‘d toi 
dipping sheep Avas tried for periods of ten minutes and one hour, 100 per eent. 
reeovei’A occurred in both instances. 

A word of warning may not he out of place to those AAdio may have tried 
various dips ^^ith apparently satisfactory results. Frei|ueiitly aftm* being 
remoA’ed from a dip, weevils appear quite dead and the unwary exi>erimenter is 
liable to he misled. The only sure test is to keep the apparently dead in.sects 
under ohserAation for 24 or 48 hours. The iiercentage of recoveries Avhicli take 
plac(‘ during this ])(‘riod is oi'ten astounding. 

It Avill ht‘ readily apparent that there are a number of considerations Avhieh 
guAiU’ii and restrict the choice of insecticides. Firstly, they should he effective in 
destroying the insects. Secondly, they must not be too expensive. Thirdly, they 
mu’^t not taint or adversely affet the grain. Fourthly, they should not increase the 
fire risk. 

Items 2 and 4 are serious draw-hack?* to the use of Kerosene-jiyrethrum sprays 
Avhieh are undoubtedly effect ive weevil killers, and item 3 rules out arsenical ones 
even if effective. 

None of the mixtures used gave consistent kills of 100 piT cent, but Kerosef^/? 
Kmulsion and White Oil were the only ingredients to ever achieve this percentag’ey 
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and as the result? obtained with both were usnillly high, they are to be recom* 
mended. The other oil sprays and Creosote Emulsions, although giving inferior re- 
sults to the above-mentioned dips, have certain properties as weevil killers. The 
remaining mixtures may be regarded as quite ineffective. 

Preparing Keronene Emulsion. 

A little care is necessary in preparing this emulsion to prevent the kerosene 
rapidly separating out and floating on the water, but quite a satisfactory mixture 
can be made if the details are followed with reasonable care. 

First, dissolve V 2 lb. of soap in one gallon of boiling water. Remove from 
fire but while still hot pour slowly into the soap solution two gallons of kerosene. 
The mixture should be violently churned and stirred while the kerosene is being 
added to get a thorough mixture. A milky emulsion will result which can be kept 
for long periods if proj)erly prepared. This mixture may then be used as pre- 
scribed at the rate of one part of emulsion to 20 parts of water. Care should again 
be taken to thoroughly agitate the mixture while it is being diluted. Although as 
stated the stock emulsion will keep for future use, there will be less chance of the 
kerosene separating out if it is used when mixed. 


Creosote Emulsion. 

The same particulars apply to the preparation of this mixture as to the kero- 
sene emulsion, creosote being substituted for kerosene. The whole secret of getting 
a good emulsion is to thoroughly agitate the ingredients when they are being mixed- 
Tf hot water can be used throughout so much the better 


DUSTS. 

A number of so-called inei’t dusts have been shown to possess remarkable 
insecticide projHU'ties. One of the first to gain recognition was a proprietary silica 
dust known as ^^Naaki Dust/^ which has been widely tested in Germany and Russia, 
There seems to be some doubt as to how death is actually caused; some contend it is 
by the mechanical action of the dust entpring the joints, etc., of the insects, while 
strong support is given to the theory that the dusts kill by their drying or desiccat- 
ing action. 

A wide variety of local dusts have been tested and all excepting two were 
ground so as to pass through a 200-mesh sieve. The diatomaceous earth was ground 
with a mortar and ])estle; the iron pyrites residue was used as obtained. 

The method of testing the dusts w’as to mix them at varying rates with clean 
wheat and add 50 weevils. Counts were taken at fixed intervals and the mortality 
noted. 

The materials tested included ground quartz, diatomaceous earth, clays (several 
types), magnesite (several types), rock phosphate, borax, residue from roasted 
pyrites and salt. 

Ground Quartz. 

This dust was microscopically examined and 70-80 per cent, of the particles 
were 10 microns or under, the remainder going up to 50 p. The most effective 
kills were obtained with a 1 per cent, concentration, and although the results varied 
coBsiderabiy, some satisfactory results appeared. 
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Diatomaceous Earth, 

This material was calcined and g:i*oiind with n mortar and pestle. Microscopi- 
cally it showed that 90 per e(»nt. of the particles were below 10 with some 
of the lonj?er spicules and diatoms reaching a length of from 30-50 /i. The 
rate was varied from 1 per cent, to 1/lCth per cent, by weight and over the whole 
series of experiments very good results were shown, the percentage kill varying 
from 90-100 per cent, in seven days. 

Clays. 

Three clays of the bentonite type, collected from Hardoc, Watheroo and Collie, 
were tested at 1 per cent., but the results were not siilliciently encouraging to war- 
rant further investigation. 

Magnesite. 

A hard and soft type of magnesite from Coolgardie were tested at 1 per cent, 
against a sample kindly supplied by the Council for Scientific and Industrial Re- 
search. Of the local dusts, the soft type was the more elfective but was consider- 
ably inferior to the third sample against which it was being tested. 

Calcined Magnesite, 

When freshly calcined this material was most effective, giving kills of 100 per 
cent, in seven days, but after being kept for some time it recombined with moisture, 
became lunii)y and less effective. 

Jfoc/r Phosphate. 

This dust gave (juite good insults. 

Pesidue from Roasted Pyrites. 

Variable results were obtained in the main comparable with thos(* obtained 
by the soft magnesite. 

Sodium Chloride, 

Salt dried and ground was tested at 1 per cent., but proved (piite ineffective. 
Borax, 

Although possessed of some lethal properties, it was inferior to several other 
dusts and much more expensive. 

From the foregoing it will be seen that by far the most efi'ective dust tried was 
the calcined diatoniaceous earth. This was followed by the ground quartz. It 
is desired however for health reasons to find a suitable non-siliceous dust which will 
give effective control to weevils, and consequently experiments are still being 
carried on with magnesite and other likely materials. 

To give the best results, a dust should be mixed with the wheat bef()re it bc- 
com »s infected, as when the grain becomes damp and weevily the efficiency of the 
dust is greatly reduced. 

Docs the number of weevils introduced into a clean .sample affect the efficiency 
of the dust? 

To t.'st this matter, 50 weevils were placed in 200 grm. of clean wheat and 400 
weevils in 60 grms. of wheat. The experiment was replicated and diatoniaceous 
earth used at V 4 per cent, and Vs per cent., but no significant differences were 
obtained as from 90-100 per cent, mortality resulted in all eases within 7 days. 
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Does the awount of weevil flour and frass affect the efficiency of the du^t? 

To answer this question, sam])lcs of clean wheat were tr(*ated with 1 per cent., 
2 per cent., 4 per cent., and 8 per cent, by weif(ht of wheat dust sifted from badly 
infested wheat. The samples, including? a control of clean wheat, were treated with 
% ])er cent, diatomaceous earth and no sig:nificant differences in the rate of 
mortality were obtained. 

The reason why the wee\il population in badly infested wh(*at is not rapidly 
reduced by the addition of dusts, appears to depend on a number of factors. 

First of all the presence of numerous insects may raise the moisture content 
of the grain and so reduce the efficiency of the dust. Secondly, many of the 
weevils may be 1‘eeding in chewed out grains where they are less likely to come in 
contact with tin* dust, and lastly, the eggs and larvae already in the grain will 
continue to develoj) and replace those already killed by the dust. 

Ill order to test these points, a sainjile of weevil infested wheat was sifted so 
as to remov(‘ all the dust and adiilt w'eevils. The live weevils and wheat dust were 
then replaced in the sample, together with % per cent diatomaceous earth. Counts 
showed that in a little over a fortnight, death had accounted for a quantity of 
weevils equal to the number originally added; there were still however a large 
number of live weevils jireseut. Successive counts revealed a continued mortality 
coiqiled with quite a high living j) 0 ])ulation accounted for by fresh em(*rgi‘neeR. 
This (experiment is still in ])rogress and the final results are not yet available, but 
it .shows clearly that the dust tiTatimmt should be regard(‘d moie as a prexentivo 
than a cure and that it is ditlicnlt to control by this means an infestation oni'c it 
is firmly established. 

Dtistiny bins, co'ntainers, etc. 

Wheye dusts are us(‘d for treating bins, sIkmU, hags, (dc., the first essential 
is to see that all rc'fuse and old wln^at has b(*('n swept up and destroyed and nor 
just thrown outside. Th<‘ dusting too must be done thoroughly so as to jxuietrate 
into all ci’ack-^ and crevic(‘s. If the treatment can he given with a dust gun, so 
much the ladter. If dust is used on weevil infested hags, the latter should be 
turm'd inside out and thoroughly ‘-hakrui and freed from grain, etc. The dust 
should be then shaken all over the bag and esiiecially into seams and cornei^. Jt 
must be realised that just to sprinkle dust over an untidy heap of hags or betweim 
the hags is useless; each hag must be tivated individually and thoroughly. The 
mortality resulting from dust treatnumt is usually slou, perhaps taking two or 
threi' w('(d<s, so that bags likely to (*ontain wee\ils bad Ixdter b(‘ subjected to one 
of th(' more (‘ff(H*tiv(‘ lifiuid dips or fumigation if thi\\ ai*e wauti'd for immediate 
use. 

SUMMARY. 

Control weevils by: — 

1. Thoroughly eh'aning out bins, trucks, hags, etc., before ])utting in 

fresh wheat. 

2. Destroying all refiis**; don’t merely throw it outside. 

3. Shaking and turning bags after use and hanging them ov(»r a wire 

instead of piling them on the floor near the old wheat. 

4. Treating infested hags by dipping in boiling water. White oil^ 

. Kerosene Emulsion, or other effective dip, or by dusting. 

> 5. Keej) all wheat as dry as possible. 

' 6. Do not mix old and new season’s wheat. 
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ACKKOWLEIK) M EXTS. 

Tn carryino’ out tin* t‘or(\i»‘oiii«: (‘Xjuu-iuioiits, 1 {lui orcarly indebted to the 
(Toverniiient Analyst and Mineralooist, Mr. II. Howley, for providing and grind- 
ing various dust samples. ^NFueh ot* the work of eoiinting and sorting the 
weevils has been done by the Assistant Entomologist, Mr. I*. X. Forte, to whom 
my thanks are also due. 


Mauageiiieiit and Housing of the Pig Under Wheatbelt 

Conditions. i 

If. XrxN, Agneultural Adviser. 

A great deal has b(‘en written and said about tin* hou.sing of ])igs in dairy 
districts, blit very little designing has been done for the Avheatbelt areas. The 
inbuisive method of sty ft*(‘ding seems to have betui ac'cejited as the general 
thing, but it is difficult to decide Avhy this should be so. Peiha])s tlii‘ method 
is unthinkingly copi<*d from the dairy districts or from other count nes whiu’e 
spa(*e is limited, or perhajis it is thought that solid wooden iVnces are essential 
to confine the jiig and the project of building roomy yards of this type of con- 
struction is too formidable. The solid lence is necessary if tlie pig is a.sked to 
live in a fcAV sipiare yards, but if given room to move about, a netting or mesh 
fence, wutli a barb on the L»round and another half-way up will bt* found (|nite 
etticiimt. 

When the wheatbelt farmer makes a start in pigs he gemnallN (io(‘s .so with 
some repugnance. H(‘ regards the pig as an uinvholesome and dirty animal 
which lives in a few square yards of malodorous filth. Why the pig should 
have chosen such a dista.steful mode of life is a (piestion that seldom presents 
its(*lf until by accident the farmer sees for himsidf a properly run ])ig farm 
where tin* animals are given plenty of room. 

Those iioky little 10 feet by 8 feet enclosures are all right if used as 
farroAving jiens only, and then only if they are cleaned regularly and disinfected 
thoroughly after each use. The trouble is that the* usual wheatbcdl sty, built of 
busli timber or sleepers Avith an earth floor and generally jioorly drained, cannot 
bt‘ disinfected and .so cannot be prevented from bec'oming a harbour i'or dis(*ase 
germs and Avorm eggs. 

Most AA’heat farms are a thousand or more aci'<‘s in extcuit, .so Avliy not give 
a lew acres insU*ad of a fcAv square yards to the pig herd? Let (‘a eh sow' hav*‘ 
.something apiiroaching a cpiarter of an acre to herself and h<*i litter, and let 
her ivar them in that yard AAuthout eontaeting any other pig Avhicli might he a 
disc‘ase carrier. 

There are three' systems of j>ig raising: — 

(a) the open range or paddock .system; 

(b) the inside or intensive system; 

(c) a combination of (a) and (b). 

For the AA'heatbelt farmer, the paddock system is reeomnicndc'd. Tli<‘ c'om- 
bination of the outdoor and the indoor system is n.sed very satisfacdoilly on a 
number of up-to-date AAdieatbelt ]>iggeries, wdiere the owner is i i a j- luud reliable 
di.striet, and Avhere he is not haiidieapp<‘d by lack of finance and shortage of 
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labour, but for the average wheat farmer who is now setting out to partake of 
the still promising returns from the bacon market, to build farrowing pens and 
expect to keep them clean is merely to ask for trouble. Remember that those 
who are well established with w’dl drained cement floors and with white-washod 
walls to their farrowing pens still have to wash them out regularly and scrub 
and disinfect them prior to each use if they are to be sure of avoiding contamina- 
tion. They have water laid on and abundant labour to carry out this work, but 
what chance has the average wheat farmer who is now starting pigs in a com- 
paratively small way, doing all his work himself and carting Avater, of giving ihi": 
attention to his sties. 

Ihe small pig breeder under wheatbelt conditions therefore, must get right 
away from the old idea of permanent farrowing pens. He can confine the sow 
in a pen for farrowing if he is unable to provide her with a separate yard, but 
it should be a temporaiy or movable pen so that the same site is not used again 
and again by sow after sow. 





Fig. 1. 

Suggested layout tor piggery on the paddock system recommended for wheatbelt 

conditions. 


Site. 


In selecting the site for the pig yards every attention should be given to 
drainage and protection from the weather. A sandy type of soil should be chosen 
rather than a heavy clay tyre, and it should have sufficient slope to ensure that 
there will be no residual water after rains. If possible it should be sheltered by 
timber on the weather side. 


Layout, 

A suggested layout is shown in Fig. 1. This could be varied considerably 
to suit the site and the size of the herd, but note the size of the unit Each sow 
is ^o be given a yard one chain by two chains for herself and her litter. The 
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roomy race between the runs allows easy movement of pigs from yard to yard 
and with the provision of a few hurdles to span it all the facilities for drafting 
are provided. 

This system of yards could be worked on a slightly smaller scale if finance 
is limited, but in the long run the larger paddocks will show to considerable 
advantage. 

The ideal layout under the paddock system would provide for the establish- 
ment of pastures in these paddocks. It is not intended here to say w’hat slioiild 
’be grown because the possibilities in this respect will vary considerably with 
the district and the season. Some will be able to plant subclover, peas, lupins, 
etc., while those in the drier areas could not do better than ])lant occasionally 
some wheat, oats or barley. The amount of grazing obtained might be very 
slight, but the benefit of an occasional working is inestimable from the point of 
view of cleanliness. 

The advantages of the large yards over small cramp(d (]uart(rs are many. 
They allow of cleanliness in management and a certain amount of grazing as 
mentioned above. They allow for cleanliness and comfort on the part of the 
pig, which is naturally a clean animal if given the o})p()rtunily, and above all 
they provide the surest safeguard against disease. 


I ' ' iV 4 . W -.W' 



FiK 2, 

Type of shelter used at the Northfield Farm of the Insprctor-Geniral of Hospitals, S.A. 

[From Journal of Agrie., S A., April, 1940.] 

Shelters. 

A warm draughtproof shelter should be provided in each of tlic \ards. It 
need not be elaborately constructed, but it should be roomy, w^ell ventilated and 
entirel.y free from draughts. The pig is vei’y sensitive to cold and draughty con- 
ditions, and serious disease can result from the lack of jiroper sleepi g accommo- 
dation. 
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Again, when tin* animal has diflieiilty in keeping warm a large proportion of 
the food eaten is used up in providing heat instead of contributing to body weight. 

Shelters can be economically constructed in the wheatbelt from bush timber, 
roof and siding with galvanised iron, scrub or straw\ Fig. 2 shows the type rec-om- 
mended for use with the layout in Fig. 1. It should be high enough to permit a 
man to enter comfortably for cleaning purposes. 

A cool, airy shelter of the tyja* shown in Fig. should also be provided for 
the comfort of the pig under heatwave conditions. A clean wallow, like the clean 
fan’owing j>en, is a i*ractical impossibility, in most areas of the wheatbelt, and the 
type of shelter illustrated with a good depth of straw rooting provides a cool, 
eomforiable s^mt for the pigs during the heat (»f the day. 



Fir. a, 

A cool air.\ .shellcr. Better than any wallow in pro\ Ulinjj: for 
tile comfort of the pig in the heat of the wheatbelt summer. 

IW M.N I 

Farrowing, 

The sow should be put in her yard at least ti week before farrowing so that 
she may become accustomed to her quarters. She slioiild be allowed to farrow in the 
shelter provided and to live with her litter in this yard until it is time to wean at 
about 8 or 10 weeks. She will not make a mess of this shelter, because with the 
room provided she will be able to exercise the cleanly habits that are naturual to 
her. It is not suggested that this method is better than the correct use of clean 
cement floored farrowing pens, but is certainly much better than using the unhy- 
gienic disease-harbouring /.ties which are so iirevahuit in Avhealbelt areas. 

Creep Feeding of Litters, 

At about three weeks tiie young pigs comm/nce to foiaue a little for them- 
selves, and a creep feeder should be pro\ided so that th(‘y may supplement the 
mothers milk as early as possible and become accu-toin/d to the diet they are to 
go on to after weaning. A creep can be con-triuted in a dozen different ways and 
directions are hardly necessary. It is retpiired only that the young i>igs can get 
to the trough while the sow cannot. 
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IVeaning, 

At w(»ariing it is bc.st to loav(* the voiing pigs in the yard to which they haves 
become accustomed and to r(‘move the sow. The weaners will he less upset and 
will receive less check this way than they will it' they are removed to another yard 
and meet other pigs. It would be necessary to lease them in the yard only for a 
few days until they have settled down to their new diet, and they could then bo 
joiiK'd with other weaners on the same ration. 

Group Feeding According to Weight. 

Rations ior jiigs ot various ages or at various weights ha\e been set out in 
earlier departmental publications. To enabh* these rations to )u* correctly suiiplied 
it is necessary to group the ])igs from weaners ipiward acc'ording to their weights. 
Pigs from weaning to 50 lbs. live weight should be ted in one yard on the ration 
.suitable to them. From 50 Ib^. to about 80 lbs. the ration should contain a lower 
portion of protein, consequently the pigs of this class should ha\e a sejiarate yard 
if imssible. From 80 lbs. live weight to the finishing baconer, the ration should 
be a little wider still and should include some chaff to a\oid o\cr fattening, and so 
this group should also be fed seiuirately. 


Self-Feeders. 

There is no reason why sidUfeeders should not 1)(‘ usial for all groups of grow 
ing pigs. The ration recommended for wheatbelt feeding is composed of crushed 
or ground grain, meatmeal and lime with the addition of chaff in the later stages. 



Fig. 4. 

group of sflf feeilt'rs ma(U> from 44-gulloii oil drumH uj use 
on Mr .1. HorluKC’s faiiii north of Mukinhiidin. 

rw.M N I 

The ration is best led dry, and it can be mi.xed in the (*orr<‘ct proportion for each 
grou}) and fed through the self-fe<Mler, proxided, of course, that a separate fe(*der 
is used for each weight grouj). An enormou^ saving in laboui* is thus obtained, 
and the growing jtig is more economical in the use^ of hi> food if allowed thus to 
obtain it as he wants it, instead of fighting hungrily for as much as he can get 
when the trough is filled twice a day. It is often conteiuh'd that there is much 
waste from a self-feeder, because thc‘ dry grain i> nosed out on to the ground. If 
the trough is made fairly deep with vertical sjdes, grain cannot be nosinl out of it, 
and the only grain spilled will be that dropped from the mouth of the pig as it 
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walks around the trough between mouthfuls. A useful way of minimising this 
spilling is to erect the feeder on a pedestal 6-8 inches high. Construct it so that 
the pedestal is only slightly larger in diameter than the trough, leaving only a 
narrow ledge all round. If the pig has to climb with his fore feet on to this 
ledge in order to reach the feed, he will stay and eat over the trough rather than 
climb up and down for each mouthful. 

In the construction of the feeder care should be taken to see that the pig 
cannot comfortably put his feet in the trough itself; that the whole unit is sup- 
ported on a solid floor properly drained, and that it is roofed so that the feed 
in both container and trough is kept clean and dry. 

For the farmer who exjiects to do his own cropping and sheep handling and 
still rear a few baconers, the self-feeding method appears to be the only one. A 
group of home-made self-feeders is shown in Fig. 4. 

I I 



Fig .5. 

Pig yards und(M* wheatbt'U conditions showing lay-out on the paddock sysicni 

[W.M.N.l 

Hand-Feeding for Boars and Sows. 

Sows and boars should never be put on s<4f-fei*ders, or they will become too 
fat. They should be hand fed and the (piantity should b(' so adjusted that the 
animals keep in healthy condition. The amount fed should n(?ver be more than the 
animal can comfortably clean up, anti the trough should be cleaned out before the 
next feed is placed in it. 

The boar should be provided with a sei)arate yard, and sow^s should be taken 
to him as I'ctpiired. Many farmers get on all right by running the boar with the 
dry sows, and if fences arc not the strongest this probably saves a lot of trouble. 
It is advisable, however, to keep him separate if possible, particularly if the pro- 
portion of sows are high and demands on him heavy. 

Yarding Provisions. 

If above requirements are to be met, it will be .seen that the layout should 
prodde for: Suflicient yards to accommodate milking sows as they come in, a 
yard for the boar, a yard for eac*h of three feeding groups on self-feeders and a 
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yard for dry sows. This will seem a lot to the farmer starting in a small way, 
but he should remember that his pig-rearing is to increase, and he should visualise 
a productive future for it and allow for ultimate expansion to this type of yards, 
even though his intitial construction is only a small part of it. 

Oreen Feed* 

111 the drier areas of the wheatbelt very little grazing ih available except for 
about three months in late winter and early spring. That pigs can be satisfactorily 
and payably reared from weaning to baconers without any green feed has been 
amply demonstrated. Nevertheless, green feed is the most healthgiving of all foods, 
and should be supplied by some means or other wherever possible. 

Particularly in the case of the brood sow is green feed to be desired, and when 
grazing is not available every endeavour should be made to supply green fodder 
if it is only a handful a day. A small irrigated patch of lucerne or other summer- 
growing fodder is of inestimable value throughout the long, dry, wheatbelt summer. 



Fig 6 

Movable shelter with walls of netting packed with stiaw. 

[From Queensland Ag. Journal, .Inn , 19 ] 


El(‘etric fencing now enables the farmer to obtain grazing for bis pigs in 
winter and spring, by fencing iiatches of grass land or of croii. Farmers often 
seem of the opinion that the pig would simply root out the wheat plant and obtain 
little value from them if put on a x)atch of crop. The pig will not root the plants 
out while there is easily obtainable green picking for him, but he will if left on the 
same patch too long. The electric fence allows for frequent changes to new 
areas and enables much increased return from grazing. 
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Whm the electric current fence is used it is necessary to have movable shelters* 
which can be shifted about easily to w'^herever leciuired. Some types of movable 
shelters are shown in accompanying illustrations (Figs. 6 and 7). 



Fig. 7. 


Very cheaply constructed portable shelters In use on Mr. 
N. F. Powell’s property at Quairading. The pigs are being 
grazed on a crop of barley. Mr. Powell uses thc^se shelters 
In conjunction with electric fencing during the winter 
months 


Summary and ('and union. 


tW.M.N J 


Farmers in the drier areas of the wheatbelt are already very hard worked. 
They do the greater part of the work of cropping and sheep management them- 
selves, wdth assistance only at rush periods. Now, nothing daunted, they aim to 
manage a herd of pigs as well. Finance in most case.s is limited, and the project is 
commenced in a small way with yards constructed by the farmer in spare iriomeiits. 
Under these conditions the construction and management of concrete .sties are (|uite 
out of the question. Sties of any other description cannot help but become con- 
taminated and so lead to ill-health in the herd, and so the paddock system of yard- 
iiig* is strongly recommended. Roomy yards properly managed, and the intelli- 
gent use of self-feeders make it possible for the farmer under these conditions to 
rear profitable baconers with a minimum of expense and labour. 
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Toxic Paralysis (Botulism) in Farm Animals. 

C. R. Toop^ Senior Veterinary Surgeon. 

Introduction. 

During recent years a number of articles have a])peare(l in this Journal 
recording the original observations of officers engaged in investigating various 
aspects of the disease known as Botulism or Toxic paralysis as it affects cattle and 
sheep. In the preparation of this article, in which an endeavour is made to 
describe the disease, its causes, and the measures which may be adopted for its 
prevention and control, full advantage has been taken of the information which 
has thus been made available. Although it may be prevented by vaccination, this 
disease is still responsible for heavy annual losses amongst farm animals. It occurs 
over a large portion of the agricultural areas and losses have been particularly 
severe in certain of the wheatbelt districts. 8heep and cattle particularly are 
affected; horses to a much less extent. Other animals are highly resistant to the 
disease. Mortalities on occasions have been reported amongst poultry and birds. 
Toxic paralysis results from the consumption of material such as carrion, bon<*s, 
water and fodder, contaminated with a micro organism known as Clostridimn 
botulinum, which occurs widely in nature. During its gTOwth in such material thi-> 
organism produces an extremely i>otent toxin or i)oison which, it' consumed by a 
suscejitible animal, will set up symptoms of the disease, toxic paralysis, freciuently 
I’csulting in the death of the animal. 

Toxic Paralysis in Sheep. 

Toxic paralysis in sheep is almost wholly conlined to tlu* summer mouths, 
usually making its appearance in January or February and continuing and often 
increasing in intensity until the on.set of the autumn oi‘ early winter rains. When 
green feed becomes available losses from the disease cease abrujitly. In sheep, 
the disease has only been reported during recent years. Tt was first diagnosed in 
1028 and during the years which followed and u]) till the end of the summer of 
1935 it was rcs])onsible for appalling losses. A conservative estimate placed these 
losses during a single season at more than 100,000 shee]) : and cases are on record 
where the losses on individual properties exceeded 50 ])er cent, of tin* flock. During 
the same period losses amongst cattle were proportionately heavy, and in some 
districts it was diflficult to maintain household milk supplies. Although it is not 
now the scourge of a few seasons ago, toxic paralysis still exacts a heavy toll and 
as a disease of sheep it ranks second only in importance to infectious entero- 
toxaemia (braxy-like disease). 

Depraved Appetite and Sarcophagia, 

The underlying cause of the disease is depraved a]ipetite or pica, which 
develops during the course of summer and manifests itself in the form of a craving 
on the jiart of the animal for such material as decomposing animal carcases and 
rabbit droppings. An animal affected by this craving will seek out such material 
and consume it voraciously. Carrion eating is referred to as sarcophagia. 

Low Nutritive Value of Pastures, 

This condition of depraved appetite is directly associated with the low nutritive 
value of the grazing available which is e.specially lacking in protein and carbohy- 
drates — ^two of the principal constituents of any diet. As the summer advances the 
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grazing steadily deteriorates in quality, and often in quantity, ultimately becom&igr 
inadequate to meet the requirements of the animal which is forced to exist dn a 
low plane of nutrition and commences to lose condition. When this stagie is 
reached, depraved appetite, expressing itself in a craving for carrion, develops — 
apparently for the purpose of making good what is lacking in the diet 

Mineral deficiency not responsible for depraved appetite. 

It was at first thought that depraved appetite was the result of mineral de- 
ficiency. This view was based upon the remarkable success which had attended 
the use of phosphatic licks in preventing ^^Lamziekte” an identical disease of cattle 
occurring widely in South Africa. Phosphatic licks were fed extensively in this 
State but it soon became apparent that they had failed completely to arrest the 
progress of the disease. It was later shown in experimental sheep that such licks 
exerted no infiuence whatever in preventing the development of the depraved 
appetite. 

Toxin Carrion, 

The carrion (principally decomposed rabbits; less often the carcases of sheep, 
cattle, and other animals, left to putrefy in the paddocks) consumed by sheep 
suffering from depraved appetite is frequently contaminated with Cl, hotuUnum. 
This micro organism is widely distributed in the soil of farm lands. It often in- 
habits the intestines of the living animal causing no ill effects. In the living 
animal the organism is unable to multiply and produce its toxin. When the animal 
dies, however, and the carcase commences to putrefy it quickly becomes invaded 
by the organisms contained in the intestine, which now multiply rapidly and at 
the same time produce a powerful toxin or poison. In a similar manner a decom- 
posing carcase may be rendered toxic as the result of invasion by Cl, hotulinum 
contained in the soil with which it is in contact. Sheep consuming such toxic 
carrion will, after a brief incubation period, develop symptoms of toxic paralysis 
accompanied by a high rate of mortality. 

Decomposing rabbit carcases do not usually become attractive to sheep until 
8-10 days old and at this stage they may prove highly toxic. Some conception of 
the potency of the toxin will be gained from the fact that as little as 1/10 of an 
ounce of such a carcase may prove fatal if consumed by a sheep. This toxicity 
feteadily diminishes with age but contaminated carcases may still prove dangerous 
and able to kill sheep even after a period of six months, particularly if they have 
been shaded after sinking down in the stubble or buried in a burrow or warren 
and subsequently unearthed. 

Polluted water. 

Water which has become polluted by a putrefying animal carcase may be 
rendered highly toxic. Some severe outbreaks of toxic paralysis have been traced 
to this source. 

Contaminated fodder. 

On occasions Cl, hotulinum is enabled to multiply and produce its toxin in 
vegetable matter. This may occur in the mouldy discoloured sheaves present in 
the butt of a stack. Chaff cut from such hay may prove highly toxic. In addi- 
tion/ chaff cut from mice infested stacks may be rendered toxic as the result of 
thf bodies of dead mice passing through the cutter. Mortalities associated with 
ebntaminated chaff have been observed when thk fodder has been fed to sheep as 
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a supplementary ration during the summer. In some instanees chaft which has. 
been proved to be toxic as the result of laboratory tests, has appeared to be of 
prime quality and in these cases it has not been possible to determine the orig^ 
of the toxin. 

Rabbit droppings non toxic* 

Contrary to a widely held belief that the consumption of rabbit droppings 
by sheep may result in toxic paralysis, field experiments in which large amounts 
of droppings were consumed by sheep, have given entirely negative results. These 
droppings were collected on a number of properties where the disease was actually 
occurring and the experiments definitely proved such material to possess no toxic 
properties. Although tests have not been made, the position is probably the same 
in the case of fowl droppings which are relished by cattle. 

The rabbit peat 

Toxic paralysis in Western Australia has been closely linked with the rabbit 
pest and the years in which the greatest mortality from the disease has occurred 
have coincided with the years in which rabbits have been present in greatest 
abundance. The effect of the rabbit in this connection has been two-fold. Firstly 
by the eating out of pastures it has hastened the rate of their deterioration and 
has thus contributed to the development of depraved appetite. Secondly the 
poisoning operations necessary to control the rabbits have provided toxic carrion 
in great abundance and easily accessible to the sheep. Thus the rabbit has largely 
provided the conditions essential to the development of the disease and it is pro- 
bably safe to say that, in the absence of the rabbit, toxic paralysis would cease to 
be a problem of serious importance in this State. In comparison mortalities 
resulting from the consumption of carrion derived from other sources (dead sheep, 
cattle, etc.) are relatively rare. It should not now be necessary to add that the 
poison bait responsible for the death of the rabbit has no direct association with 
the development of toxic paralysis. For this to occur it is an essential condition 
that the carcase become invaded by CL botuUnum, 

Symptoms in Sheep. 

Affected sheep usually die within two or three days after the appearance of 
symptoms. They separate themselves from the flock and may be found lying in 
the normal recumbent position or standing with the head held low. Such an 
animal, if kept under observation, may periodically be observed to wriggle its 
tail spasmodically as though flystruck. This is a quite characteristic symptom. 
When it is driven, the gait of the animal is stiff and short, the back is somewhat 
roached and the head may wobble up and down. After proceeding a short distance, 
the animal lies down suddenly as though fatigued. After a .short rest it may be 
induced to rise and will repeat this procedure. Towards the end the animal is 
unable to rise, and lying in the normal recumbent position, dies quietly without 
struggling. In some instances a flow of saliva from the mouth may be observed,^ 
but salivation in the sheep is by no means a frequent symptom. Occasionally 
affected animals may linger for a week or more, and in some cases recovery may 
occur. 

The Prevention of Toxic Paralysis in Sheep. 

Mineral licks do not prevent tjie development of depraved appetite, nor do 
the food supplements such as wheat, oats, chaff, hay or silage, which are fre- 
quently made available to sheep during summer in order to maintain their condi- 
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tioii. Consequently these supplements arc not effective in the prevention of the 
<lisease. Wheat and oats do, however, somewhat delay the development of the 
•craving. It is interesting to note, however, that depraved appetite may be entirely 
prevented by the feeding of a complete ration, i.e., a ration which will supply all 
the nutritive requirements of the animal and will therefore contain adequate 
amounts of protein and carbohydrate. The feeding of such a ration, however, 
has no practical application on account of its high cost. Two methods of control 
may be practised, viz. : — 

1. By the control of rabbits and the destruction of carrion. 

2. By protective inocuJation. 

The latter method is more generally applicable and is very effective. 

Prevention by the Control of Rabbits and Destruction of Carrion, 

By enclosing a property with a rabbit-proof fence, carrying out an intensive 
campaign of rabbit destruction thereafter keeping the rabbit population to a mini- 
mum by appropiiaie measures, meanwhile gathering together and burning all 
carcases, it is possible to effectively control toxic paralysis. This has been achieved 
on a number of ))roperties where formerly disastious losses were sustained. Not 
only has the disease been eradicated, but the carrying capacity has increased and 
the sheep have been enabled to come through the summer in much better condition. 
Such control measures, however, are not always practicable, being limited by such 
factors as lack of finance and the difficult nature of the country with which it may 
be necessary to deal. Their application, nevertheless, should always be the 
objective of all stock owners. 


Prevention by Inoculation with Rotnl intis Tojoid. 

Toxic paralysis may very effectively be ])revented by inoculation with a 
vaccine known at botulinus toxoid. This ]iroduct is prepared from cultures of 
Cl. botnlimm grown in the laboratory, subsequently killed by the addition of 
formalin and then precipitated by the addition of alum which ensures slow 
absorption from the site of injection thus provoking a powerful immunity response. 
The immunity or protection against the disease, conferred upon an animal inoculated 
with botulinus toxoid, is of an extremely high order. In experiments carried out 
by this department inoculated sheep have been given, without suffering any ill 
effects, 5,000 times as much toxin as would kill an untreated animal. Such being 
the case it is extremely unlikely that under field conditions a sheep would ever 
consume sufficient toxic carrion to break down the immunity which inoculation has 
conferred upon it. 

Sheep should be inoculated at the commencement of summer in order that 
they may enjoy the highest degree of protection when the danger is greatest. The 
maximum of immunity is reached 30 days after the completion of inoculation but 
it is quite strong after an interval of 10-14 days. In addition, the immunity is a 
lasting one and persists for more than two years. It gradually wanes, however, 
and as it is desirable that immunity should always be maintained at the highest 
possible level, annual inoculation is recommended. The cost of treatment is rela- 
tively small. Based on a flock of average size it is somewhat less than one penny 
per head. The dose of botulinus toxoid for the sheep is 5 ec. given in a single 
injection. This is popularly known as the "one shot” type of vaccine which serves 
to diatingutsh it from that type of vacfeine with which two injections are necessary. 
It has the advantage of obviating double handling so reducing labour costs. 
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Inocnlo^tion of Sheep, 

It will be found most convenient to inoculate sheep in a small yard capable 
of accommodating not more than 50 animals, which can be filled as rp<iuired from 
larger yards adjoining it. 

The following equipment will be required: — a 20 cc. “Record"’ hypodtumic 
syringe contained in a metal case, six spare No. 18 veterinary hypodermic needles, 
and a quantity of cotton wool and methylated spirits. Before use the syringe must 
be sterilised by boiling. To avoid cracking, the metal plunger is withdrawn from 
the glass barrel. Together with metal case and spare needles the syringe is placed 
in a vessel of cold water, biought to the boil and kei)t boiling for five minutes. 
On cooling, the syringe may be assembled and the needle attached, care being 
taken to handle only the outside portion of the barrel, the i^lunger by the handle 
and the needle by its butt. This will prevent contamination by the finger.^ of 
those portions which will come in contact Avith the vaccine and would otherwise 
undo the work of sterilisation. Spare needles should hv placed in a cup or other 
vessel containing methylated spirits and will serve as sterilised replacements should 
the needle in use become soiled or damaged. The syringe case* which has been 
boiled will serve* as a sterilised container for vaccine which may be added to it 
from the bottle as required. The lid will serve as a cover to exclude dust from the 
yards and must only be removed during replenishirn’iit and when the syringe is 
being recharged. The vaccine will he noticed to contain a heavy precipitate (de- 
posit) which is the active jirineiple and the bottle must always be shaken before 
the removal of its contents. Vaccine which has been opened but unused at the 
t'ompletion of operations should be discarded. The equipment and vaccine should 
be placed on a small table, packing case, etc., in a position outside the yard where 
it Avill not suffer damage from the sheep and will be within easy r(*aeh of the opt'ra- 
tor. It will be found convenient and confusion will be avoided if the sheep aie 
inoculated in close jiroximity to the gate and an* released as treated, into an ad- 
joining yard. Sheep should be held in the same position as for erutching and the 
injection for preference should be made in an area devoid of wool such as the 
inner surface of the thigh or the brisket. The latter site is generally pref(*rred. 
When the syringe is filled to the 20 cc. mark it will contain sufficient vaccine for 
the treatment of four sheep. Air bubbles should be expelled by gentle jnvbsun* 
with the finger when the syringe is held upright. The skin at the site of inocula- 
tion is cleansed by SAvabbing Avith cotton wool steeped in methylated spirits. A 
fold is taken up between the thumb and forefinger and pierced by a thrust AA^ith 
the needle. The needle should not i)eiietrate deeply but should lie imme(liat(*ly 
beneath the skin where it can be felt. The required dose of vaccine is then injected 
by pressure on the plunger. 

Apart from slight lameness Avhich may persist for a short ])cri()d folloAviiig 
treatment, inoculated sheep suffer no ill effects. A firm nodule develops at the 
site of inoculation and a period of months may elapse before it is completely 
absorbed. 

Every precaution must be taken however, to prevent the introduction of in 
fection Avith the vaccine. Such an eventuality might be folloAved by considerable 
mortality. The measures imtlined above including the sterilisation of syringes and 
needles, exclusion of dust from the vaccine, and cleansing of the skin are designed 
for tins purpose. 

Measures necessary to Control an Outbreak of Toxic Paralysis* 

Should an outbreak of the disease occur amongst uninoculated sheep, inocu- 
lation Avith botulinus toxoid should immediately be performed. After an interval 
of 14 days an immunity sufficiently strong to preA^ent further losses will be estah- 
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liahed and the sheep may then be exposed to infection with impunity. In the 
meantime the paddocks ^ould be searched for carrion which should be gathered 
4 tnd burned. Better still the flock might be moved to a small paddock known to 
l>e carrion free and hand fed until the vaccine has taken effect. 

Treatment of toxie water. 

If the outbreak has been traced to the consumption of water polluted by car- 
Tion this may be detoxicated or rendered harmless by the addition of quicklime 
nt the rate of 2 lbs. to 40 gallons after the decomposing carcase has been removed. 

Where contaminated fodder has been proved responsible a fresh source of 
f^iipply should be sought. 

Toxic Paralysis in Cattle. 

Toxic paralysis appears to have affected cattle in this State for many years 
and records of its occurrence are available as long ago as 1896. As in the case 
of sheep, losses from the disease are principally confined to the summer. The 
same causes which have already been described in some detail operate, viz., de- 
praved appetite resulting from the low nutritive value of the grazing avail- 
able during summer followed by the consumption of toxic carrion. The consump- 
tion of polluted water or contaminated fodder may on occasions also be respon- 
sible. 

Osteophagia. 

In cattle, however, mineral d(»fieiency appears to be a complicating factor. 
The bone chewing proelivities so frequently observed amongst cattle in affected 
areas provide evidence of this. Bone chewing is known as osteophagia. Bones 
like carrion may prove highly toxic. 

S*imj)toms in cattle. 

The affected animal may be found lying down and unable to rise or it may 
still be on its feet when noticed ailing. The animal when standing is reluctant 
to move and walks with a very stiff, often slow, unsteady gait. Salivation is h 
very fref|uent symptom in cattle. In many cases there is a profuse flow of saliva 
which continually runs from the mouth and may be suflicient to wet the ground 
beneath. In other cases there is frothing at the mouth or a slight but constant 
dribbling of saliva. The tongue may he paralysed and protrude from the mouth 
and there may be difficulty in sw^allowing or inability to do so. Food may be 
chewed slowly and for long periods without being swallowed. Often the animal is 
unable to drink, but when drinking is still possible the water is taken slowly and 
in very small amounts. An animal showing these symptoms soon goes down and 
thereafter is unable to rise. Death may occur in a few hours to several days 
according to the severity of the attack. In some of the more chronic cases the 
animal remains lying down in the normal Vecumbent position for a long period 
and there may be no evidence of salivation or inability to swallow. Some animals 
may even be able to rise to their feet although the gait remains unsteady. Cases 
of this kind may in some instances recover especially if assisted by appropriate 
attention and treatment. 

Prevention of Toxic Paralysis in Cattle* 

The measures described above for the prevention of the disease in sheep which 
include the control of rabbits, the deatraction of carrion and bones and inoculation 
at the commencement of summer with botulinus toxoid are equally applicable in 
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i;he case of cattle. In addition^ where there is evidence of bone chewing^ mineral 
licks with a high phosphorus content should be made freely available. Dicalcic 
lick, which contains 18 per cent, of phosphoric acid, is recommended. 

Inoculation of Cattle with Boiulinm Toxoid, 

The dose of botulinus toxoid for cattle is 10 c.(*. and the same technique as 
described for the inoculation of sheep should be employed when making the injec- 
tion. The skin of the bovine is considerably thicker, and more difficult 
to penetrate than that of the sheep, and it may be found desirable 
to tit the syringe with a stronger needle. A No. 10 veterinary needle may be used 
to replace the No. 18 needle used for sheep, and will be found satisfactory. 
During treatment, cattle should be restrained in a bail or crush. The injection 
may be made at any point beneath the skin, but it is desirable to choose a site where 
the skin is relatively thin and loosely attached, such as in the front of the shoulder 
or over the ribs immediately behind the elbow. In long-coated cattle the hair should 
be clipped before the injection is made. 

Treatment of Jiffected Cattle. 

The mortality rate is high and treatment is only worth attempting in the less 
ncute cases. The animal should be sheltered from the elements and provided with 
a deep bedding of straw. It should be turned night and moining and attention 
should be given to watering and feeding. Powdered nux ^'onlica should be given 
at the rate of two drachms night and morning. For convenience of administration 
the drug .should be mixed to a paste with treacle and sm(‘ared on the tongue. 

In dealing with an outbreak of the disease in cattle, th(' measures outlined 
above for the control of an outbreak in sheep should bo employed ; i.e., the immedi- 
ate inoculation of the still .suiTiving animals with botulinus toxoid, the removal of 
carrion and bones beyond their reach and appropriate action Avitli jegard to con- 
taminai(*d fodder or water should this be indicated. 


Toxic Paralysis in Horses. 

Outbreaks of toxic paralysis in hor.ses are not of very fre(|uent occurrence 
and are always associated with the consumption of contaminated fodder or water. 
Hor.ses in contrast with .sheep and cattle do not develop the condition of depraved 
appetite which expresses itself as a craving for carrion or bone.s. Consequently 
the major predisposing factor is lacking so far as the horse is concerned. 

Symptoms in Horses, 

In acute case.s the affected animal is found lying outstretched on its side 
making struggling movements with its leg.s, at first violent but later becoming 
feeble. It is usually unable to raise its head, but may make frecpient unsuccessful 
attempts to do so. Larg<‘ patches of perspiration may sometimes be observed on 
various parts of the body. Consciousness is generally retained, the animal moving 
its eyes and cars when approached. An animal in this condition does not simdve 
very long, death occurring within 12 or 24 hours. In the less acute cases there 
appears to be great muscular weakness. The gait is shuffling and unsteady, and 
wrhen the animal gets down it often lies outstretched on the ground and has great 
difficulty in rising, or it may be able to rise only when assisted. Cases of this type 
may/ sometimes recover with treatment. Salivation and inability to swallow are 
infrequent symptoms in the horse. 
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Treatment of Affected Horsed, 

A high peiTonlago horses affected by toxic paralysis die. Affected horses 
should be supported in slings and ntlentioii should be given to watering and feed- 
ing. Powdered mix vomica in doses of two drachms should be given with treacle 
night and morning. 

Control of Toxic Parodynis in Horses* 

When an outbreak of toxic pamlysis appears amongst horses the source of the 
toxin should at once be sought and removed. It is advisable to discontinue the 
feeding of the chaff or hay which is being used immediately, and to obtain supplies 
from another source. Such chaff or hay should not again be fed until evidence 
proving it to he non-toxic has been obtained. The wattn* sHp])ly should be 
examined for the presence of carrion, and if this be discovered it should be detoxi- 
cated by the addition of quicklime in the manner previously described. 

The prevention of the disease in horses by immunisation with botulinus toxoid 
has not been widely practised, and the efficacy of this method of control has not 
been detinitely established. Two types — C and 1). — of CL hoUdiuum have been 
found to exist in this State. Type C only has been cultivated from carrion, but 
both types have been cultivated from chaff. Botulinus toxoid is prepared from the 
C type organism and while it will protect an animal against the type C toxin 
it cannot be relied uiion to jirotect against type I) toxin. If, therefore, chafi: 
contaminated with CL botulhmm type D Averc consumed, previous inoculation with 
botulinus toxoid would not jirevent an outbreak of toxic pai'alysis. On thi* other 
hand, if CL hotulinum type C were present in the chaff, the result of the inocula- 
tion would be entirely satisfactory. The type of organism — ^whether C or I) — 
which most commonly contaminates fodder lias not yet been determined, and until 
this has been done the question as to the efficacy of inoculation with botulinus 
toxoid must remain open. In view of the irregular and relatively infrequent occur- 
rence of the disease in horses it does not appear to be a matter of pressing im- 
portance. *Should the demand warrant it, an effective mixed vaccine xirepared 
from both types of the organism could be produced. Should thfe inoculation of 
horses bt' contemplated, a 10 e.c. dose of botulinus toxoid should be injc'cted 
beneath the .skin of the neck. 

Via gnosis of toxic paralysis. 

The post mortem examination of an animal dead of toxic paralysis furnishes 
no information concerning the cause of death. The tissues and organs remain 
unchanged in appearance. It is therefore necessary to consider the history of the 
mortality which will generally provide evidence of the consumption of toxic 
material and to study the symptoms which are fairly characteristic. Considered 
together, the history and symptoms will in most cases place the diagnosis of the 
disease beyond doubt. 

If fodder or water are suspected, samples of these may be foiwarded to this 
department for testing for toxicity. A 2 lb. sample of the fodder or a pint of 
water will be ample for this purpose. 

SUMMARY. 

Toxic paralysis which frequently affects cattle and sheep, and to a less extent, 
horses, results from the consumption of material such as carrion, water polluted 
by carrion, bones and fodder rendered toxic or poisonous as the result of invasion 
by It midro-organism known as Clostridutm boiuUnum, 
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The mortality rate is high and treatment of other than mild cases is not worth 
attempting. 

Losses in sheep an<l cattle are almost wholly confined to the summer montlis 
eeasing abruptly with the advent of green feed. 

The low nutritive value of the pastures during summer leads to the develop- 
in(*nt of depraved appetite in sheep and cattle which expresses itself in a craving 
for carrion which is consumed voraciously and may be highly toxic. Carrion eat- 
ing is known as sarcophagia. 

Sarcophagia is not prevented by the administration of mineral licks or sup^ 
jdemeiitary feeding with wheat, oats, chaff or silage. 

Rabbits have contributed largely to the occuirence of the disease by eating 
out the summer t)astures and by furnishing an abundance of toxic carrion when 
intensive measures for their destruction have had to bt* undertaken. 

In cattle, mineral deficiency which expresses itself as osteophagia or bone 
<‘hewing, appears to be a complicating factor. Bones may be highly toxic. Where 
bone chewing occurs, dicalcic lick should be made available. 

When it is iK)ssible to reduce the rabbit population to a niinimum by such 
measures as the netting of properties coupled with an intensive campaign of rab- 
bit destruction at the .same time gathering and destroying all carcases, it is pos- 
sible to effectively control the disease. Such measures are frequently not prac- 
ticable. 

The disease may be pre:ented in sheep and cattle by inoculation at the 
commencement of summer with hotulinus toxoid which confers upon the animal 
treated, a strong and lasting immunity. 

Outbreaks of toxic iiaralysis in horses are isolated and of relatively infn*- 
<(ueiit occurrence. They do not result from carrion eating or )>one chewing but 
from the consiini])tion of eoiitaminated fodder or polluted wat(‘r. The same cau^c 
■occasionally' operates in the case of sheep ami cattle. 

polluted water may be rendered harmless by' the addition of quieklimt' at the 
rate of 2 lbs. to 49 gallons after the decomposing carcase has becui removed. 

The efVicac.v of botulinus toxoid for the iirexentiou of the disease in horses has 
not lieon established. 


Muresk Agricultural College. 

W. Sol’THKRN, Prineipal. 

It is now fifteen y'ears since Mnresk Agrienltiiral C'ollege was opened liy the 
Hon. Philip Collier and work was commenced as a branch of the Agricultural 
Department. 

Its location — at Muresk Siding which is on the (Jreat Stuithern Railway and 
three miles south of Spencer^s Brook — was chosen, ns the position make< it possibh* 
to carry out most types of agriculture in an area which is one of fairly assured 
rainfall. 

The Avon Valley is good stock country, enabling instruction in various 
branches of animal husbandry to be given, coupled with practical experience with 
the animals. 
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The farm has an area of over 2,000 aeres, a portion of whieh is hilly, and this- 
formation, together with creeks and rock outcrops, tends to make cultivation of‘ 
these parts difOcult. The student is immediately beset with some of the troubles 
which may confront him on his own farm. 

Cereal and fodder crops are grown, particular attention being paid to sub- 
terranean clover. Lucerne and maize flourish under irrigation and these crops, 
supply green feed for stock during the summer. Cereal and meadow hay are pro- 
duced and a considerable quantity of silage is conserved for the dry period. A 
great deal of fode’er is required since, besides horses and sheep, the College possesses 
a herd of CO pure bred Guernsey cattle, pure Tamworth and improved Berkshire- 
pigs and large flocks of poultry. The State egg-laying trials are conducted there* 
In addition to the above activities Muresk has its own orchard, vineyard and 
vegetable garden. 



The class rooms and I,.aboratory. 


As the College is closely associated with the Agricultural Department, it is 
naturally very con^'enient to have easy access to the city. 

The main aims of the College are: — 

1. To train its students in the science of agriculture, farming practice and 
in dairy factory work. 

2. To raise the general standard of efficiency in farming by holding short 
courses of instruction for fanners. 

3. To carry ont experimental work. 

4. To raise the standard of stock in t^e fanning districts by breeding and 
distributing pure breed cattle, pigs and poultry. 

The College has its own electric light plant and the water supply is obtained 
from the Goldfields Scheme. The buildings are situated in undulating and well- 
wooded country. They are mainly of brick, and being of recent origin are natur- 
ally up to date, each student having his own room. 
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Beyond the fact that the subjects taught are, in the main, different from those 
of a metropolitan residential college, student life at Muresk is similar to that at 
those schools. 

The students have their sports and other recreations, their library, committees 
and societies. They are encouraged to conduct their own activities as much as 
possible, so that in later life they may be able to take their part in the civic life 
of their district. Muresk students must not only become successful farmers; they 
must ultimately become leaders in their community. 



Practical building construction. 

Instruction is given in all phases of agriculture and also in building construc- 
tion, blaeksmi thing, saddlery and tinsmithing. For the purposes of instruction 
students are divided into two groups so that half of them are receiving class in- 
struction and the other half practical fann work. At the end of the week the 
groups change over. 

Each week those on outdoor work are divided into sections; some may be on 
■dairy, others on orchard and garden,. and so on. A roster is kept so that each 
student has his fair share of each job. When rush tasks, such as shearing, are in 
progress, a special roster is prepared so that all students may gain experience in 
that work. 

In all outdoor work each section works under and with a competent instructor, 
but as each becomes more experienced he is left somewhat to his own resources. 
It' is not uncommon for a student to be seen in charge of a reaper and binder, for 
example. In this way he gains confidence in his own ability and learns to shoulder 
Tesponsibility, 

The first year of indoor studies may be regarded as a preparatory one. So 
many of the students, particularly those from-the smaller country schools, have 
not been grounded in subjects which are essential at Muresk simply because they 
have not had the opportunity. The first year, then, brings them to a standard at 
which they can appreciate the second and third year work. In effect, the first 
year is somewhat similar to Junior Certificate standard but the subjects are ones 
which the majority of youths have had no previous opportunity of studying. Do 
not gain the impression that the first year has no bearing on agriculture. It most 
certainly does. It includes English, a general course in agriculture, botany, 
mensuration, chemistry, physios, physiology, fann book-keeping, algebra and 
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wool-classing, together with thc»orctical and practical work in building construc- 
tion and blacksmithiiig. All these courses are not hard, but they do give a student 
a good giounding for the work that is to come. 

In the following year the subjects are continued, although some arO some- 
what altered. Physics gives place to mechanics, algebra and mensuration to easy 
farm surveying, and physiology to veterinary work. Animal husbandry and 
farm management are introduced. 



A student mowing hay. 

In lha third year some similar changes ai*e made. Mt^chauics for instance 
changes to farm engineering, which includes studies of farm ini))lements, trac- 
tors, etc., while botany is replaced by plant diseases and bacteriology. A course 
in dairying is introduced. 

From these courses you will see that an Agricultural Diploma holder has a 
very good grip of agricultural work. He is, in effect, a young man with a thor- 
ough knowledge of what he will he called upon to do on a farm. It is not claimed 
that he is an experienced fanner, but he will attack his work intelligently and 
erijoy it more. He is also not prone to make the costly blunders which so many 
men make when they take up agricultural pursuits with little or no previous know- 
ledge. 

Older farmers must he aw^are of serious mistakes that they made when they 
were inexperienced. These trained young men have another big advantage. They 
have a good knowledge of the latest trends in agriculture and the training which 
they have received will encourage them to kee[) up to date \nth current develop- 
ments and knowledge. 

The main obje<*t of colleges such as Muresk is to turn out young men with 
that most valuable training. After all, most professions and trades insist on pre- 
liminary training or apprenticeship. How can agriculture fail to benefit by a 
similar idea ? You will agree that it is harder to become a successful farmer tlian 
good carpenter or a successful member of mo$t vocations you can think of. If 
it k harder, then preliminary training is all the more necessary. 
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The Dairy Science Course which was instituted in 1038 is yet another por- 
tion f)f the curriculum. The course was created in order that butter and cheese 
factory operatives mijrht be thoroujjhly trained, and with that ob.jc*ct in view a 
very up-to-date butter and clieese factory has been erected at the college. Thus 
the students in this course i-eeeive not only the theoretical side but also are well 
fitted to carry out inanufaeturing. 



The fiiclory vnrreator 


Pj’nvidod sufficient educational standard ha.H been |)re\iously atlaine<l, those 
Avli(» have already had certain factory experience ina> cover the work in one a ear. 
Non-(‘Xj)erienced students are reipiired to attend for two years. Tlie Mib.iectS' 
.studied include Plant and Factory .Management, Kactory Hook-ki'epin*?, Dairy 
(’heiriistry, Bacteriology, and others. 

As yet no refej'enc(‘ has lieen made to tin* cost of the course. It has been the 
policy of successive Governments to bring both courses of instruction Avithin the 
.scope of as many as possible and the fees are, therefore, low. Forty-seven pound*; 
JXT annum covers all fees foi* tuition, residenei*, sport and general medical ex- 
penses. 

If you analyse these fees you will see that they little more than pay for the 
cost of the excellent accommodation and lioard whicli the students enjoy. 

For some years the Ehlucatioii Dej)artment has off*er(*d places in tin* nearest 
(Tovernment high schools as scholarships for competition among scholars attending 
country schools, who pass the Junior Certificate examination. Boarding alh»waiu*es^ 
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at the rate of £24 per annum are granted where necessary to parents who are iit 
receipt of an income not exceeding £300 per annum, or alternatively, £50 for each 
dependent member of the family. 

The regulations governing Secondary School Scholarships and ^^admissions’’* 
to the Perth Modem School and other Government high schools permit those who 
have passed the Junior in their third year to have their scholarship or ‘‘admis- 
sion’’ renewed for a further two years. These regulations have now been amended 
to permit scholars who have passed the Junior examination and who wish to take 
Rgricultuml pursuits to have their scholarship or “admission’’ renewed at the 
Muresk Agricultural College. 

This concession will also now apply to all scholars attending Government 
schools who have passed the Junior examination and whose parents can comply 
with the above conditions regarding income. 



College Swimming Carnival. 


Scholarships held at Narrogin School of Agriculture are tenable in the first 
instance for two years. They may be renewed on completion of the course at 
Narrogin School of Agriculture for those who desire to take the course for the 
Diploma in Agriculture at the Muresk Agricultural College. Holders of this 
^scholarship may proceed direct to the second year of the diploma course. 

The sons of deceased or seriously incapacitated Australian soldiers may re- 
ceive assistance from the Sir Samuel MeCaughey Bequest. 

There is so much misunderstanding as to the qualifications necessary before 
one may be enrolled for the agricultural course that a statement on this matter 
may be of value There is no entrance examination nor is it necessary for a student 
to hold the Junior certificate. He must, however, have received enough prelim* 
inary education to allow him to benefit by the courses given. Some find that they 
are sufficiently advanced to be exempted from the first year of study. 

A student must be physically fit and also be recommended by his previous 
teheher or employer. 

The Principal will be pleased to supply any information about the College and 
its aetivities. 
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The Last Shilling — if Necessary. 

Thin is a total war, and Australia’s must be a total ejffort if we are to take* 
our share of the Empire’s fight for freedom. In this country we are still privileged 
to grumble about taxes and other annoying things. In England, which is our front 
line of defence, they are not grumbling about taxes. They are fighting for their very 
existence, and living in the hell brought by Hitler’s bombers. Not only are they 
fighting a ruthless foe, but they are paying record taxes to finance their fight. 

For them there is no respite. Herded underground, they snatch sleep whenever 
they can. Tired they walk to work from the shelters, often with the roar of aerial 
battle in their ears and bombs battering the streets. 

How different in Australia. Untouched by the sears of war, life goes on nor- 
mally, sport and holidays are uninterrupted, and all we know of bombers is the 
tragic daily story we read of our kinsmen’s terrible sufferings, of the slaughter of 
civilians, men, women and children, and of hospitals razed to the ground. 

In Australia W(» are ask(»d to help the Government find some of the colossal 
sums of money needed to equip our fighting forces so that when they meet the 
enemy they will meet him on, at least, equal terms. 

A million and a half Australians are subscribing to more than 20,000 War 
Savings Certificates Groups. They have made a substantial contribution to the 
,fl(),000,000 raised so far towards the Commonwealth’s war commitments. By 
w(*ekly payments they have been buying one or more of the £1 Certificates. But 
now that the first cycle of payments is being completed, many of them show an 
inclination to ^‘call it a day” and to drop out of their groups. 

This attitude is unworthy and dangerous. It is unthinkable that Australians 
should be ready to dismiss so lightly their obligations to themselves and to their 
own fighting men who have gone overseas in defence of this country. 

The Federal Treasurer (Mr. A. W. Fadden) has issued a warning that any 
slackening of our effort simply cannot be contemplated. He urges subscribers to 
Savings Groups to continue, and on an increasing scale, the effort which they have 
begun so well. 

‘‘Everybody,” he says, “must get down to the job of making every possible 
shilling available to the Government. The only alternative to the fulfilment of 
Australia’s loan programme is still higher taxation. I don’t say that by way of a 
threat but as a sober statement of fact which reasonable people will accept and 
act upon.” 

As in 1914-18, it must be the Last Shilling— if necessary. 


Wastage in Export Grapes. 

Preliminary Studies with Potassium Metabisulphite. 

T. C. Dunne. 

Introduction, 

While the storage and carriage of Western Australian export grapes on the 
whole has been satisfactory, there have occurred seasons when the condition of 
some of the fruit after storage left much to be desired. Unsatisfactory carriage 
of a good deal of fruit of the 1939 export season led to the decision to conduct 
preliminary investigations with preservatives during 1940 with a view to control 
of fungal organisms causing wastage. 
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Data obtained in South Africa (2) had shown reduction in losses fallowing 
on the use of fomalin and of potassium metabisulphite. Early in the 1940 season 
jsonie trials were conducted wdth both these preservatives, using late valensy grapes. 
Inspection showed mor<‘ injury and more drying of stems with formalin thail with 
the metabisulphite. In view of these results and by virtue of the fact that South 
African figures had indicated better control with the metabisulphite, it was decided 
to carry out investigations with this preservative only. 

It is emphasised that the studies were of a preliminary nature and that, in 
view of the small number of cases used, no significance can be attached to the 
.smaller differences reported. The results have, however, shown much definite 
benc*fi< in wastage control from the use of the metabisulphite under conditions 
somewhat ditt'erent from those obtaining in the South African work, and it is felt 
that some of the data are W’orth reporting. The reason for recording all the figures 
from these tests is that they indicate the varying conditions under which some 
measure of control has been obtained. 

Two other points in connection with the results may be noted at this stage. 
Firstly, it had been reported privately that injury to berries had occurred when 
metabisulphite was used under Australian conditions. In the te.sts reported below 
injury to berries to an extent not greater than about 3 per cent, was found only 
in a few instanc(‘s in which the larger amounts of metabisulphite were used. 
Secondly, it was foun<l that immediately following removal from cold store, the 
l)re.servative could be tasted on the berries in cases where it had been mixeil with 
the <*ork. However, with condensation of moisture on the berries as the tempera- 
ture rose, the metabisulphite was changed to an inert, tasteless substance. By the 
tinu* the berries had become dry, therefore, detection of the ]>reservative by taste 
was iiniiossible. 

Evidence obtained in other countries in connection with storage of export 
grapes, shows that seasonal conditions are definitely connected with the amount 
of wastage occurring. During the 1939 season unfavourable conditions prevailed 
and considerable wastage losses were frequent. However, in 1949, when th«*se 
studies were begun, ‘•ea.sonal conditions were favourable to successful storage as 
concerns wastage and losses. 

Experimental. 

The potassium metabisulphite used was obtained in the form ot‘ crystals, the 
maximum dimensions of which ranged from Vk iuch to V 2 iuch. Portion of this 
was ground in a small mill and separate portions j>assed through a sieve, 49 meshes 
per inch, and through a sieve, 199 meshes per inch. Thc.se portions were kei)t in 
air-tight containers and used in the exf eriments as werc‘ also some of the oriirinal 
4Tystal.s. 

Ohanez grapes wen* used for the work. Although the amounts of presorvatiN'e 
<|Uoted are based on cases containing about 39-.32 lb. of fruit, the units used were 
act nail y only half cases. T^nless otherwise stated, the ])reservative was mixed 
with the granulated cork used for packing, inimediately prior to the fruit being 
])ackcd. Where preservative was applied to the cases top and bottom, half the 
total amount was spread on the paper before packing began and the other half 
spread over the top layer of cork when packing was completed. All packing was 
•done in the field. 

Vinepard A — Experiment 1. 

, During the 1939 season, considerable wastage had occurred in the fruit from 
iliis vineyard due to discoloration of the berries with which was associated severe 
infection with PenicilHum moulds. Some cork in which the fruit had been packed 
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h&d been SQlyflg^6d, but no attompt "was iiuidt' to kill the mould spores eontaiiUHl 
therein. Without the knowledge of the vviiter, this was the cork in which the 
fruit used in the experiment was packed. 

The intention was to study the effect of preservative on grapes packed under 
what were considered normal conditions. Only two cases of each treatment were 
taken. 

A separation of rotted berries was made on the day after reiimval from cool 
store, and the ])ercentap:e by w(‘ii>lit obtained. A second separation was made two- 
days later. 

Packed Marcli 29tli. 

Placed in cool store March .‘lt)th. 

Separation 1 — duly 18tb. 

Separation 2 — two days later. 




Kotted 

IJerricH 

Treat iiK'iit. 

Separation. 

(])er (‘(‘lit. 

by weijjfht). 


Unit 1. 

Unit 2. 

Control 

' 

1 

42.(1 

31). 1 


2 

12.1 

1.3.9 

Total ... ... ... ... 


54 . 1 

50.0 

jfiii. inetal)i.sul])hite — 40-mc.sh ... 

1 


4.7 


2 

.7 

4.3 

Total 

... 1 3.8 

9.0 

lt> tfin. metahisulphite — tO-iucsIi 

1 

2.4 

;i.(i 


.> 

.(i 

1..-. 

Total 

... 

:t.o 

.-..4 

lO <jiu, mctabisulphitc — ^lu. top and bottom- - 

1 

9.(> 

7.1) 

40- mesh 

2 

7.5 

1.3 

Total 


17.1 

S.9 

The control figures showing high Avast age i]lustrat(‘ 

the Ava stage 

Avhieli may 


occur from the use of contaminated cork as pointed out by investi^jiatioiis in 
Victoria some years af?o (1). The value of the pnvservativo in controlliiif^ wastag'e 
is obvious. 

Vineyard B, 

In 1939 this vineyard suffered mainly finmi wastage caused ))y Botr/jtis civvren. 


Experiment 2. 

All fruit was sprayed with a suspension of BotryliH spores shortly before be- 
ing packed. A warm dry wind was blowing so that infection of the lirst few cases 
may not have been as effective as later on when the interval between spiaying 
and packing was reduced. 
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Only two cases were used for each treatment. About one month elapsed 
between collection of data on unit 1 and unit 2 in each treatment. 

Packed — 29th Mar<^, 1940. 

Placed in cool Stofe-^Oth March, 1940. 

Unit 1. Unit 2. 

Separation 1 ... SOth June. Ist August. 

2 ... 3 days later. 3 days later. 


Treatment (all infected with Batrytis), 

Separation. 

Rotted Berries 
(per cent, by weight). 

Unit 1. 

Unit 2. 

"No preservative ... ... ... 

Total 

1 

2 

6 3 

m 

15 4 

8 9 



24 3 

i) gm. metabisxilphite — iO-mesh ... 

1 

1.7 

5 5 


2 


2 2 

Total 



7.7 

10 gm. metabisiilphite — 40* mesh 

1 

2.4 

2.7 


2 

1 8 

1.7 

Total 


4 2 

4 4 

5 gm. metabisulphitc — 100-mesh 

1 

3.9 

18 2 


2 

4.3 

9.2 

Total 


8 2 

27.4 

A gm. metabisulphite — lOO-mesh 

1 

4 1 

3.4 


2 

* 

1.8 

Total 



5.2 

10 gm. metabisulphitc — lOO-mesh 

1 

0.7 

3 0 


2 

3.9 

3.1 

Total 

... 

4 6 

6 1 

10 gm. metabisulphitc — iO-mesh — .5 gm. top and 

1 

3 6 

2.0 

bottom 

2 

2.1 

0.8 

Total 


5.7 

2.8 

10 gm. metabisulphitc crystals — 5 gm. top and 

1 

■DOi 

mSSM 

bottom 

2 

■Hi 

■hI 

Total 


... 

23.2 

No preservatives 

1 

19.0 

40.5 


2 

10.6 

18.7 

Total 

... 

29.6 

59.2 


* Figures not obtained. 


The data show control of wastage except where only 2 gm. of metabiaulphite 
per Oase was used and where large crystals were placed at the top and bottom. 
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Conclusions. 

The data obtained fiuni the f reliminarv investij^ations reported above eoiiflrm 
the findings of the Kouth Afiican workers eoiieeining the value of potassium 
metabisulphite in controlling wastage of export grapes during storage. They 
show, too, that it is etfective when userl in conjunction with the method of packing 
])revailing in Wc'stern Australia. 

It is again emphasised that the small number of units used preclude any 
significance being attached to the comparatively .small differences shown by 
different treatments with metabisulphite. Some grindii^g of the potassium meta- 
bii-ulphite usually obtainable dots appear to be advantai?eous 

A (knotvIedgmen\ 

The work reported was carried out with tlie assistance of the Export Grape 
Growers^ Association of W.A., whose assistance was essential to the investigations. 
Acknowledgment is also made of the provisioti of storage facilities by the 
Westralian Farmers, Ltd. 
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Official Milk Recordn. 

G. Sl.ATEU, 

To the majority of dairy farmers m this State the butterfat yield of their 
cows takes preced<‘nce ov(*r the (juantity of milk obtained, but to those producing 
for the whoh* milk trade, the cow which fills the bucket fills the pocket, provided, 
of coui’se, that the fat content of the milk has a safe margin over the standard 
of !1.2 per cent. 

There are many Ayrshire, Holstein and Friesian cows and their crosses in 
the South-West with remarkable milk yields, but their owners have been forced 
to include a number of Channel l.sland cattle in the herd to raise the butterfat 
percentage of the hulked milk, which somewhat depreciates the value of the heavy 
mil king- low-fat cow when placed on the market. 

It is most unlikely that the average fat content of Australian Tllawarra 
shorthorn, Guerihsey or Jersey cows would fall below 3.2 per cent, and it cannot 
be disputed that rich milk will always find a ready market and may some day 
command premium jirices. 

In the meantime, however, the accompanying list of record yields should 
indicate that there is no necessity to sacrifice quality to quantity as it will be noted 
that in every ease the fat i)ereentage is over the present standard. 

Some breeders may remember the high milk yields recorded in 1926 by two 
Friesian cows owned by Mr. A. L. B. Lefroy, “Lady Fobes Veeman,” producing 
16,633 lbs. as a junior four-year-old, and '^Bolehek Judith," 14,164 lbs. as a senior 
four-year-old, but in both cases the fat content was below 3.2 per cent, and for 
that reason, together with the fact that Friesian cows are no longer officially 
tested, these productions were not included in the table, and it is considered 
reasonable that any yields exceeding those shown in the table should not be 
acceptable as records unless the average fat content equals or exceeds 3.2 per cent. 
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STATE mXJK BEOOEI>S^278 DAYS. 


1 

anti 

1 

Nuine of I'ow.' ] 

1 Hertl 
Book 
So. 

Milk. 

Teat. 

Year 

He- 

corded. 

Butter- 

fat, 

Owner. 

Junior 2 — 
A.I.S. j 

Olanavon <«ol(ien Oirl 

1 

1 

lb. 

11,558 

o< 

,n 

3*60 

1037 

lb. 

421 13 

D. Bevan A Sons 

(fucrnwey 

Kuoian Ideal'a Daphne 
N(K>Ka May Queen 

72^ 

8,821 

554 

1040 

489 IS 

A. W. Padbury 

Jersey 

4t28S 

7,888 

5*22 

1034 

412-12 

8. P. Herbert 

Senior 2 - 








A.r..s. 

Leylands Tonsy 

Yes of Wtxialaiids 

171S2 

11,226 

4- 15 

1930 

465*69 

1). Bevan A 8ona 

(luernHey 

23ac 

9,024 

4-28 

1928 

386*63 

A. W. Wilson 

Jersey 

rolinyn Butterenj) 

30310 

8,734 

5*65 

1035 

49;J'84 

C. H. IronmonRer 

Junior 








A.I.S. 

Leylands Melba 

17170 

12.8.58 

4-44 

1937 

.570*46 

T). Bevan A Sons 

OuernHey 

Morden [.ady of Kriojan 

722 

10.200 

3-78 

1024 

.389*41 

A. W. Padbury 

Jersey 

ffirlie of Sarnia 

fHMf2 

0,038 

4-78 

1922 

432*78 

T>. Malcolm 

Senior it — 


1 

1 






A.r S. 

Yaliah Farm Maf^^ie 2nd 

1012 

13,2.38 

3-00 

1933 

.508*87 

A. W. Padbury 

(hiernsey 

Koojan Bonnie .lean 

1272 

0,462 

6-75 

1930 

544*50 

W. G. Burges. 

T. H. Wilding 

Jersey 

Mokine Empire iJiy 7th 1 

11704 j 

10,104 

5 -60 

1026 

579*11 

Junior 4 — 








A.I.S. 

Telyarup Diirhess 

2.'i04 

13,702 

3-80 

' 1933 

522 84 

A. E. Grant 

Guernsey 

K(K)jan .■\ee’s Jewel 2nd i 

5001 

13,160 

o 10 

1040 

683*45 

A. W. Padbury 

Jersey 

t'rantock White Sto(‘kinas 

50055 

8,071 

3*68 

1040 

310 -.54 

Mrs. 0. H. Burnside 

Senior 4 — 


1 

1 1 






A.I.S. 

Hope ard of the Hill 

1 Vol. 8 1 

13,423 

4*44 

1030 

000-00 

W. G. Burges 

OueruHcy 

Kr>oian lUiiele 

, 1255 

10,036 

5-71 

1920 

573*04 

A. W. Padbury 

Jersey 

Hanvule Sllverinine ri.'itli 

1 25473 

10.887 

0 07 1 

1033 

060 -.55 

Sabina Vale Stud Farm 

Matiirt* — 








A.l H. 

Vallaii Faun MuKuie 2iul 

1272 

17„541 

3-86 

1037 

077 21 

W. G. Bnrgea 

A. W. Padbury 

<fuemf<ey 

IMetuu Trotiuean Flirt 

747 

13,4.52 

5 18 

1928 

007 08 

Jersey . . 

1 Mailnora of Tellaratfa 

0707 

11,500 

5-04 

1025 

584 08 

B. H. Hose 



L _ 

‘ __ 

L. 

: 






Certified Subterranean Clover Seed. 

(t. K. W. Meadly, Assistant Government Botanist. 

Purchasers oi* Govern iiieni tested subterranean clover seed are advised to read 
carefully the information printed on the tajfs attached to and the slips contained 
within bags bearing the official seal. These bags may carry a guarantee that they 
contain seed of a definite strain — either early or mid-season or that they contain 
seed consisting of at least 98 per cent, pure seeds irrespective of strain. In the 
second case the factor governing the sealing of the seed is the quantity of im- 
purities such as pebbles, stick fragments, broken, malted or obviously burnt seeds 
present, and the seed may consist of any strain or mixture of strains. The print- 
ing on the tags and slips associated with bags sealed on this basis is always in 
black type while that of Strain cei*tifl€d seed |s in red or blue depending on the 
pure seeds content. The guarantee covered by the sealing is clearly stated on both 
the label and the slip. 

This, information is published owing to complaints re<*eived from purchasers 
concerning admixture of strains in what has been referred to as Government 
eertided seed. In every case brought to our notice the seed purchased has been 
sealed with reference to pure seed content oidy, the associated tags and alips bearing 
the following statement: — ^^The contents of this sack consist of at least 98 percent. 

aeedi^^ but the attached seal prd^ides na warranty a» to strain!^ The deserip^ 
lion oi ^ strain in such cases is made by the producer or the merchant* 
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DEPARTMENT OF AGRICULTURE. 

Western Australia. 

Subterranean Clover Seed. 

The contenU of diie sack coneiet of at least 96% pure seeds, 
but tile attached seal provides no warranty as to strain. 

Hie Reference Number | p 
concerning tbit teed it ) 

This sack was sealed by 


Inspector, 

Date 


Specimen of tag. 

The complaints received substantiate the desirability of )>ur(;hasing strain 
certified seed, the slight extra cost being more than offset by the assurance of 
securing the strain desired. 

Another practice adoi‘ted by some producers is to guarantee that the seed 
sold originated from areas passed by an officer of the Department of Agriculture 
as being suitable for the production of certiti(‘d seed. The official seed certifi<*ation 
scheme, however, entails the inspection of anuis during the growing period followed 
by supervision of gathering and cleaning op<»rations, besides estimating the pure 
seeds content and taking samples (which are held for reference purposes) of every 
bag. From a strain certification viewpoint the statement is, to say the least, mis- 
leading and carries no official guarantee whatsoever. The real article may bi' 
described as Government Certified Pearly (Dwalganup) or Government Certified 
mid-season (Mount Barker) subterranean clover seed and if s(‘aled and bearing 
lags to this effect no supplementary description is necessary. 


CitruH Growing in Western Australia. 

K. C. Owen, Horticultural Adviser. 

Introduction, 

Citrus fruits have been cultivated by man for hundreds of years and although 
oranges are not mentioned specifically in very early history it is more than probable 
that the legendary ^^Golden Apple of Hesperides’^ was non<‘ other than the common 
garden orange. Here in Western Australia there were at least a few orange trees 
grown by the early settlers, no doubt from the pips of imported fruits, but there 
were very little, if any, general plantings until the eighties of last century. There 
are still trees of these early plantings along the banks of rivers in the older 
settled areas. Some of the first commercial citrus groves were in the Metropolitan 
area and as far out as the Guildford, Cannington, Armadale and Hills districts near 
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Perth. They were all of the seedling orange or what we now term ^^Common 
Orange’^ type for it was not till the end of the last century or the beginning of this' 
one that the navel and late Valencia types made their appearance here. 

As the Statens population grew the planting of citrus increased and during the 
last forty years there have been periodic fluctuations, sometimes approaching a 
mild boom, in citrus plantings, until at the present time orange production ranks 
second only to apple growing in Western Australia’s fresh-fruit growing industries. 

The following table shows the areas planted and the yield of the various kinds 
of citrus during the year. 

1938-39. 



Area planted. 

Yield 


Acres. 

Hushels. 

Oranges 

2,585 

322,350 

Mandarins 

141 

17,319 

Lemons 

422 

(i3,l39 

Other citrus 

30 

3,248 

Total 

3,184 

406,05fl 



Citrus trees in the Kelmscott district, and the grower who propagated them from seed over 
fifty years ago. The tree on the right is a Mandarin tree raised from a seed taken from fruit 

grown in the Armadale area. 


The harvesting period for navels and most other oranges extends from May to 
November, but the late Valencias which usually mature in October may in a few 
|avjDured districts be kept on the trees till the following April so that fresh oranges 
emt had throughout the year without the necessity for storage. Lemons too are 
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cropping throughout the year but local mandarins ancV grapefruit are off the 
market for several months, and the latter fruit has on occasions been imported from 
California and Palestine during the last few years. 

KINDS AND VARIETIES OF CITRUS. 

There are many species belonging to the Citrus family, but only a few are 
valuable commercially. Those cultivated in this State include: — 

1. Oranges (Htrns aurantium. 

2. Mandarins C. Nohiliff. 

3. Lemons (7. Umoniunt. 

4. Pomeloes (including grapefruit) C. decumana. 

5. Kunnjuots C Japonica. 

In each of these there art* many varieties, but of latter years there has been 
a strong tendency to limit the number of varieties to the few which can be grown 
commercially and whicli satisfy the retjuirements of the consuming public. This is 
j)artieularly so with oranges, for twenty or thirty years ago any variety, whether 
Navel, Valencia, Joppa, Queen, Siletta, or even seedling types w'ould command a 
])rice, and the set‘dlings, bt*ing more prolific, were probably more profitable than 
the better class varieties. At the present time, however, any varieties other than 
navels and late Valencias are classed as ‘‘common oranges^’ and the return to the 
grower is usually low. In spite of this there are still a number of those out-of-date 
^arieties planted every year and though these might be valuable in marginal areas 
where a local demand exists, the commercial grower would be wise to plant only 
those varieties which the ]mblic requires. 

The following is a brief description of the more popular varieties, but it must 
be remeinb(*re(l that tin* (jualities vary considerably according to the district in 
which they are grown, the soil, moisture, and cultural methods employed. 

ORANGES. 

W ashington Navfd , — Fruit large, solid and heavy, skin smooth and of fine 
texture*, orange to orange red in colour with the navel marking usually not i)rom- 
inent. Pulp juicy, with li^^tle rag, good flavour, seedless. The tree is a strong 
grower when young, a good and prolifie bearer and generally assumes a squat 
roundish outline when full grown. Foliage dark green in colour. 

There are also num(*:oin sub-varieties of navels which have originated as 
sports from the pai’ent. Ineluded in these arc the “Grovelly,” “Thompson's 
Improved,” “Navebmeia,” “Golden Nugget” and “Australian Navel.” For the 
most jmrt these have not the all round good qualities of the Washington and some, 
imrticularly the “Australian Navel,” are definitely inferior. 

Probably the best known sub-vai’iety is Thomfton^s Improved. Fruit some- 
what similar in appearance to the Washington. Skin texture very smooth but 
not necessarily thin, navel sear may be prominent. Pulp crisp but less juicy 
than the Washington with a tendency to dry out at the stem end. Matures early 
and is only valuable in some of the early districts. 

Valencia Late . — Fruit medium large, roundisli oval, skin smooth and mode- 
rately (bin, yellow orange to orange in colour. Has a tendency to revert to a 
green colour is left hanging on the trees. Pulp acid till fully idpe, solid, juicy, 
with only few seeds. Ripens in the spring and in some districts can be left on 
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the trees till the following April. Old tree» hnve an inclination tp, bi-annual 
bearing. Tree vigorous grower with dark green foliage, more upright in growth 
than the Washington NaveL 


MANDARINS. * . 

Trees are generally smaller in growth and foliage than the orange. They are 
very hardy and bear good crops of small to medium large thin-skinned '’fruit 
quite distinct in appearance and flavour. 

Emperor , — Fruit medium to large, roundish, irregular and flattened. Skin 
brittle and somewhat puffy when fully ripe, colour yellow to greenish yellow. Pulp 
fairly line, juicy and of good flavour. Tree vigorous and upright with large dark 
green leaves. Good bearer. With age there is a tendency to produce a mixture 
of large and small fruits in the one year. Medium early. 

Beauty of Glen Retreat . — Fruit medium to large, solid, skin smooth and thin. 
Colour orange to orange red ; skin usually tightly attached to the pulp. Very little 
rag. Pulp firm, juicy and when ripe is sweet. The fruit colours well before 
ripening and should not be marketed till the pulp is sweet. Tree vigorous and 
lends to form a dense head unless thinned out. Very i)rolific and fruit needs 
thinning on a heavy crop. Midseason. 

Thorny . — One of th'r best flavoured of all mandarins. Fruit small to medium 
large according to size of crop and vigour of the tree. Roundish flattened, skin 
fine, tight and pah* yellow in colour. Pulp fine and juicy. Tree moderately 
vigorous but tends to become dense and bushy. Midseasou. 

Imperial . — One of the earliest maturing mandarins on the market. Fruit 
medium in size, roundish flattened, skin fairly sm(,‘Oth and thin, yellow in colour. 
Pulp moderately tine and juicy Tree upright and vigorous when young, may be 
only light cropj:)ed in some districts. As it matin es its fruit early in the season 
it needs adequate summer moisture to fill out the fruits before the winter rain. 

LEMONS. 

Lemons are usually vigorous growers and bear fruit throughout the year. They 
are less resistant to frosts and should have plenty of summer moisture in order to 
fill Out the fruit during the dry months. The winter crop — often the heaviest — 
is usually sold in bulk for factory purpo.ses, but the summer and in-between crops 
should be cured and sold in case lots. 

Lisbon . — Fruit medium large in .size, long oval shape, skin yellow and mode- 
rately smooth, pulp fine grained and juicy; strongly acid and has few seeds. Tree 
strong and vigorous, prolific, carrying its fruit practically throughout the tree. 

Eureka . — Fruit medium size, good quality, skin bright yellow, smooth and thin, 
pulp juicy and acid. Tree hardy and prolific, but not so dense in foliage. Much 
of the fruit is carried on the ends of long growths and 'is not so well protected 
flY>m sunburn. Practically thornless. 

VUki Franca , — ^Fruit medium to large, oblong and slightly pointed at blossom 
end, pulp juicy and nearly seedless. Skin bright yellow and thin. Tree hardy 
and prolific, almost thornless, foliage strong and abundant. 

GRAPEFRUIT. 

Qrapefruit . — Is a sub-species of the pomelo and so called because 
of tW’ tendency to set its fruit in bunches, The fruit are fairly 
large, 3-5 inriies in diameter, of ^undiah flattened shape, pale yellow in 
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colour. The pulp is regarded as being very wholesome and refreshing, and pos- 
sessing tonic properties. The fruit may be eaten fresh and has become popular 
as a breakfast delicacy. It may be used for making fresh-fruit drinks and also 
for marmalade. In the latter respect it is replacing the Seville orange. 

There are several varieties of grapefruit including Triumph, Fosters and 
Marsh’s seedless. The last-named is by far the most widely planted here and has 
proved itself a strong, vigorous grower, and very prolific. The fruit is carried 
throughout the tree and usually the best quality fruits are those home on the 
inside. Matures from May onwards and in selected districts may be carried on the 
trees till Christmas time. 


KUMQUOT8. 

Kumquots are a dwarf species of citrus and a native of Japan. They are 
very hardy and prolific. Tree is very bushy with small, yellowish green leaves. 
Very ornamental. Fruit is small — about the size of a small apricot. There are two 
varieties grown — a round and an oval-shaped fruit. The round type is only suit- 
able for marmalade, but the oval typo is excellent for preserving. The demand for 
thi.s class of fruit is only limited. 

Soil, 

The recognised citrus growing districts in the West, range from Mooliabeenie- 
Bindoon and Chittoring in the hills and foothills some forty miles north of Perth, 
Kalamunda and other centres in th(* Darling Range eastward, through 
Gosnells, Armadale, Serpentine, Harvey to Boyanup, Donny brook and Capel on 
the coastal plain and over a hundred miles south of Perth. Apart from the three 
first mentioned districts where citrus culture is the main activity in the fruit- 
growing pursuit, citriculture is often combined with the growing of stone-fruits 
and in some jilaces with apples. 

Citrus fruits generally are indigenous to those tropical and subtroiiical regions 
of Asia and the islands of the Paeific where the climate is e(|uitable and the rain- 
fall is sufficient. The trees prefer a deep well drainc'd loamy soil and they need 
adequate moisture throughout the year. They will not thriv(‘ in shallow undrained 
soils nor in districts where frosts are frequent and severe. In many of the inland 
districts of America, Africa and Palestine, and also in pai’ts of the Eastern States 
of Australia, orang(‘s and other members of the citrus group an' now grown in areas 
that were formerly little better than desert regions. The moisture problem has been 
overcome by large irrigation schemes and the frost hazai*d controlled by artificial 
heating. In Western Australia however, the market requirements do not a.s yet 
warrant planting in districts other than those naturally suited to the trees or where 
local irrigation plants can be cheaply installed. 

Undoubtedly the mo.st inqjortant environmental factors in citriculture are soil, 
moisture and temperature, and while the latter two can be controlled within limits 
by artificial means, the suitable soil is often the limiting factor to the areas planted. 
In this State oranges and lemons have been planted over a wide range of soil types 
and in maqy adverse soil conditions and although the trees have shown their adapt- 
ability by making good growth over a number of years, it is only those planted on 
the deep, well drained and well manured soils of the medium to lighter types, that 
have maintained their growth, vigor and productivity for thirty years and more. 
Contrary to general beliefs the citrus trees are not naturally of a shallow rooting 
habit, for although the finer feeding roots are mostly on the surface regions the 
heavier roots range outwards and downwards to a considerable depth. They will 
no^t, Howler, pehetrate heavy clay subsoil or compacted hardpans nor will they 
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persist below the permanent water table. Heavy soils do not as a rule produce 
large or long lived trees but the fruit is often of excellent quality. The lighter soils 
may not be naturally so rieh in plant foods, but they allow of extensive root 
development and any lack of fertility can be corrected by the application of 
manures and organic matter. Good deep loams and lighter soils also allow of better 
and quicker drainage and so approach the ideal for citrus growing. 



A contrast In rooting systema. Stumps of orange trees grown on the bank of the river at 
Gosnells. The vigorous rooted stump on the left was grown on deep alluvial soil with the 
permanent water table over eight feet down. The stump on the right whs grown on the same 
class of soil, but was not so well diained 

Prospective growers who contemplate (‘stablishiug a citrus ort'hard should 
choose a district which has proved satisfactory for the f>:rowth of that kind of 
fruit, or a district which has a rainfall of at h'asl 30-35 inches and a fairly mild 
winter temperature. If a sufficient permanent supply of fresh water is available 
the natural rainfall figures are not important. The choice of the actual site must 
be governed not only by the suitable soil but also by the natural protection afforded 
from the prevailing winds and severe frosts. Although the surface soil will give 
an indication do not rely solely on appearances but by means of a soil auger, test 
the soil and subsoil to a depth of four to five feet. Avoid those areas where a 
heavy clay subsoil comes near the surface, also shallow soils overlying cemented 
hardpan or rock. Deep sands and gravelly washes are also objectionable because 
they lack fertility and have a poor water holding capacity. The surface soil may 
be sandy provided the subsoil is of a heavier nature, for a light surface soil facili- 
tates tillage, allows free entry of water and does not cake after irrigation. 

,, When preparing the ground for the citrus orchard great care is necessary to 
see Aat all large roots are removed to the depth of several feet ; this is particularly 
important if ^e original timber is marri, blaekbutt or other trees which favour 
tbe.f3N>irth of that root-rotting fungus Armellaria melia which is so fatal to citrus. 
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After clearing, the land should be broken up to a depth of ten to twelve inches, 
and provided the soil is suitable there is not much object in going deeper. Any 
areas showing hardpan may be broken up by means of a subsoil plough or in 
extreme cases be explosives. If at all possible it is desirable to have the land 
cleared for at least a year prior to the planting so that the numerous small roots 
will have rotted away before the young trees are planted. The extra time and care 
taken in thoroughly preparing the land' is by no means wasted for citrus respond 
to good treatment and the resultant strong and even growth throughout the planta- 
tion will make it well worth while. 


DRAINAGE. 

Adequate drainage is very important in citrus growing and although many 
orchards in this State* have suflicient natural drainage there are others which need 
more and deeper drains. All citrus trees dislike cold and waterlogged soils and even 
if the actual surface soil does not suffer from excess water and berome waterlogged 
there is every possibility that the water level will rise close to the surface during 
the rainy season. There may be only a small section of the orchard affected, perhaps 
an outcrop of rock or imp(‘rvious soil prevents the free passage of water, thus caus- 
ing a boggy patch, or again there may be a saucer-like depression which collects 
seepage. The only way to ascertain the need for putting in drains is by actual 
observation, and if test holes, three to four feet deep are dug in likely places 
throughout the orchard any serious rise in the water table can be noted during the 
wet season. A temporary rise after excessive* rainfall is not serious but if the water 
remains within three feet of the surface for more than a w(*ek, that part of the 
orchard would be benefited by more or deeper drains. Where there is plenty 
of depth of soil drains may be five feet deep ; in most cases, however, 3 feet 6 inches 
to 4 feet deep drains are sufficient provided they are not too far apart. For the 
sake of economy arrange the drains to effect the maximum drainage with the 
minimum length; allow sufficient fall to provide a free flow of water but avoid 
too much slope if there is a danger of scouring. 

To facilitate cultivation and also to prevent the soil from drying out during the 
summer all drains in the orchard should be covered in. Burnt clay or cement con- 
crete tile drain-} ip(*s, although expensive, are easy to lay and give good service; 
where suitable rock is available a good stone drain can be put in at relatively 
low cost. Box drains made of timber, ivhen constructed in a w’orkmanlike maimer, 
will give, from thirty to forty years of service, but the makeshift drain of saplings, 
blackboys or temporary materials, generally give trouble and are often only a 
waste of time and labour. 


PLANTING. 

After the orchard site is cleared, broken up and drained it is ready to lay 
out in preparation for planting the trees. The usual systems of lay-out are ; — 

(1) The Square System where the trees in the rows are the same distance 

apart as the rows themselves. This allows of two ways of cultivation 
at right angles to each other, it is easy to set out and is suitable for 
all but the steeper slopes. 

(2) The Septuple System- where trees are equidistant from each other and 

in groups of seven-six trees forming a hexagon with one tree in the 
centre. This system allows of three ways of cultivation at angles 
of 60® to each other, but in no case is the width of cultivation as 
wide as the distance the trees ^re apart. The septuple lay out 
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is very suitable for planting hillsides where it may avoid working 
straight up and down the slope. With the same distanee between 
the trees it allows 15 per cent, more trees to the acre than does the 
square system but of course each tree has approximately that umoh 
less feeding space at its disposal. Contour planting is now being 
practised in other parts of the world in an endeavour to avoid, soil 
erosion. 

There has been some controversy about the most suitable distance to allow 
between trees when planting citrus ; some favour twenty feet whilst others advocate 
distances up to 30 feet. The writer considers that twenty feet between trees is 
suitable for most mandarins and other varieties having upright or dwarf habits 
of growth, but 24 feet or more is necessary for the larger growing orange and 
lemon trees. Where the soil is good and the ivater supply ample all the space is 
needed to accommodate the top growth, whereas if the soil is poor or the moisture 
limited the extra distance provides a bigger store of plant food moisture. 

The best time for planting citrus trees is when the weather is moderately cool 
but not when the soil is cold and wet. If the trees are available, autumn planting 
during April and early May is suitable in frost-free districts; where the trees are 
not procurable till later or in regions where winter frosts occur, the spring plant- 
ing in August and early September gives the best results. Prior to planting, 
remove any dead or injured roots by severing with a sharp knife or secateurs, and 
have the holes fertilised and prepared to receive the tree. Mix any manure well 
into the soil and below the root area, and so avoid the possibility of putting the 
roots in direct contact with artificial manures. Where chemical manures have been 
applied in close contact with the roots, it is no uncommon thing for the trees to 
remain dormant for months, and though some may eventually grow, many gradually 
die out. When setting the tree, spread the roots well out and press the soil closely 
about them. Do not plant too deeply — deep planting does not mean a deep root- 
ing tree — it may lead to the loss of the tree through Collar-rot or Gummosis of 
the trunk. If the trees are set in the ground at the same depth as they -originally 
stood in the nursery, or even slightly shallow'd’, there should be no trouble. 

After planting it is a good idea to tie the tree to a stake and hold it firm 
against winds, and also if the trunk is wrapped with straw, paper or bagging, it 
will protect it from the direct rays of the sun until such time as the tree provides 
sufficient shade for itself. 

Through the summer the main concern is to control weed-growth and ex)nserve 
soil moisture. Keep the surface soil near the tree in a good tilth but do not culti- 
vate deep enough to disturb the roots or to dry out the soil at length. 

SELECTION OF TKEES. 

When planting citrus frees due care should he taken to see that none but 
healthy and vigorous plants are selected. This is a matter of extreme importance 
as if the trees are unhealthy or weakly in constitution they are unlikely to give 
the grower satisfaction. 

Nowadays citrus are all ‘forked’’ or budded trees and as the propagation of 
these is a specialised trade, it is in most cases better to leave it to the experienced 
nurseryman. He can usually be relied upon to supply good healthy trees on suit- 
able stocks, but to give him a chance to supply your requirements and to avoid 
possiUe disappointment, it is always advisable to place your order some months 
in n^vanqiB of planting time. 
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Of late years tb^e has been a move towards standardisation of citrus types 
and by ^Bud Selection’’ much is being aeeomplished. *^Bud Selection” means that 
the buds fmm which the trees were propagated were taken from parent trees 
selected for bearing good regular crops of fruit, true to type, and free from 
hereditary weakness. But selected trees may vary under different environmental 
conditions, but where conditions are alike they produce groves of even trees 
bearing regular type fruits. It is too much to expect even bud selected trees 
grown under unsuitable conditions to produce fruit of eciual quality as the same 
trees grown under congenial conditions. 

Apart from the sehiction of buds much can be done by the nurseryman in 
culling out unsuitable root stocks and only using those which are strong and vigor* 
ous. The rough lemon or citronelle rootstock is favoured by most nurserymen 
as it is a vigorous grower and produces a good sized tree in less time than most 
other stocks. It is quite satisfactory under a wide range of soil conditions but 
some claim that the sweet orange stock is preferable for, although slower in start- 
ing, it eventually produces a large and long lived tree. 

If the old sweet orange seedlings still growing in many parts of the State are 
any indication the sweet orange stock is very suitable for the majority of our 
citrus areas. 

Other stocks sometimes used are the sour orange or Seville, which are said to 
resist collar- rot or gummosis even under wet conditions. They are strong rooting, 
but must have a deep and rich soil. 

Citrus trifoliata is also used and is supposed to have a dwarfing effect on the 
tree. The few older trees 1 have seen on tliis stock are rather unsatisfactory. 

For general plantings, trees carrying one years growth from the bud are suit- 
able, although older trees may be used provided they have been suitably “balled” 
to protect them during transport from the nursery. They are, of course, more 
expensive than the younger trees. When replacing trees in established orchards it 
is quite a good idea to purchase the trees one or two years in advance and establish 
them in a suitable nursery on the place. With careful attention they will make 
good growth and at a suitable time can be transplanted without suffering any ill 
effects, and will then have a better chance of competing with the older established 
trees around them. With care, even old trees can be transplanted, for the writer 
has successfully shifted trees over thirty years of age and establi.shed them in posi- 
tions among full bearing trees. In this case, however, it was necessary to cut the 
top growth back in proportion to the roots removed in transplanting. 

CULTIVATION. 

General cultivation methods in citrus growing are very similar to those carried 
out in any other orchard, the main objects being to maintain the soil humus by 
growing weeds or special green crops during the winter or wet season and plough- 
ing them in so that the green material is well rotted before tin* dry season sets in, 
and to conserve the moisture and keep down weeds during the dry months of the 
year. It is much easier to maintain or even build up the humus content of the 
soil right from the start than to replace the organic matter after the soils have 
become worked out. As the trees increase in size there is less space in which to 
grow the green crop, and also the evergreen trees cause a dense shade and limit 
the growth of the crop during the short days of winter. 

Commence the building-up process from the time the orchard is planted, and 
when the trees are full grown there will be ample reserves of organic matter, so 
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the maintenance will be much easier. Green crop» o£ the legume family — ^beans, 
peas, lupins, tares, etc., not only maintain the humus content but also greatly aug- 
ment the nitrogen supply of the soil and so make it possible to reduce the quantity 
of expensive nitrogenous manures used. New Zealand blue lupins or tick beans 
when planted early in the season make excellent green manure crops; they are 
easy to plough in and readily decompose in the soil. Whatever crop is grown, even if 
only natural weed growth, the secret of success is to plough it in early enough so 
that it decays and allows the cultivation to be completed before the dry weather 
sets in. 

Avoid excessive summer cultivation when the soil is dry, because not only is it 
unnecessary from the point of view of moisture conservation, but it tends to break 
up the soil particles and cause loss of humus. This leads to the soil becoming 
“snuffy^’ when it will not absorb water readily, and is likely to be lost by erosion. 
The dust menace too is considerable, and this in its turn will choke the leaf pores 
and also favour the breeding of citrus red scale. 

MANURING OF CITRUS. 

Citrus trees when once established will go on producing fruit for years with- 
out any special manurial treatment, but eventually they become unthrifty or fail 
completely. It will then take several years at least of heavy manuring to restore 
them to a good healthy condition again, so it is far better to keep the trees going 
steadily by the regular application of suitable manures. It is generally recognised 
that all fruit trees need an all-round manure containing phosphates, nitrogen and 
potash, but the proportion of each of these elements and the amount used is largely 
dependent on the age and condition of the tree and the natural richness of the 
soil. Most of our soils are deficient in one or more of these necessary constituents 
but in the absence of experimental data it is impossible to recommend any mixture 
or fixed quantity of fertiliss^r for all soils. The whole problem is a question of 
balance between the necessary plant food elements, and while analysts may deter- 
mine the chemical constituents of a tree and its crop we cannot guarantee that by 
placing these constituents in the soil the plants will receive them, for chemical 
changes take place in the soil and may render some of the substances insoluble or 
at least unavailable to the plant. 

A fertiliser mixture that has given good results and maintained trees in growth 
and cropping is a mixture of superphosphate, sulphate of ammonia and sulphate 
of potash roughly in the proportion of 2.2.1. and giving an analysis of P»Or, 
9 per cent., N 8 per cent, and K-O 10 per cent. Some growers f)refer to use bone- 
dust or blood and bone, but these are not balanced and should ho fortified with 
soluble phosphate and potash. 

If good crops of leguminous plants have been regularly ploughed in for a 
number of years the proportion of nitrogen in the mixture can safely be reduced 
otherwise the trees tend to become too rank and produce a soft and insipid fruit, 
which does not keep well. 

The quantity of fertiliser to apply is largely dependent on the size of the 
trees but dressings of over 10 cwt. per acre should seldom be necessary, and an 
average of 4 to 6 lbs. per tree is often adecjuate. When purchasing manures it 
is far better to spend say, £10 on a ton of well balanced manure than the same 
amount on two or more tons of manure containing say only phosphates, unless 
there is definite evidence to show that only phosphates are required. In other 
States it is often advocated that sulphate of ammonia or nitrate of soda should be 
applied at the annual rate of one pound per tree for every year of the tree’s age 
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up to twelve years. That is a tree of more than twelve years of age would receive 
twelve pounds of concentrated nitrogenous manure every year. In this State where 
we experience long dry summers and heavy rains during the ripening and maturity 
period of our orange crops, that amount of nitrogen would be out of all proportion. 



Ploughing in a green manuro crop of peas and oats, (h-ops like this turned in regularly 
every year will do much to maintain the fertllitj of the soil 


Lemon trees which produce heavy crops of fruit and which must be kept grow- 
ing strongly, will stand heavier nitrogenous manures than oranges and other fruits. 

The time for applying manures to citrus is still controversial but as the trees 
are evergreen and growTh is intermittent throughout the year there is some evidence 
that to divide the annual amount into tAVO or three dressings, say, early Autumn, 
Spring and Summer is beneficial. 

This summer dressing can only be applied where irrigation is possible for it 
would be unwise to ajiply readily soluble manures when the trees are stres.scd 
for want of water. 

The phosphate and potash manures, because they do not readily wash out of 
tile soil, may be safely applied in one dressing and placed as deeply as possible in 
the soil. If, however, the soil is rich in iron, there is a danger of the soluble 
phosphate becoming changed to insoluble iron phosphate and thus lost to the plant. 
In that case the phosphate could be applied as acid soluble basic phosphate which 
though only slowly available to the plant would last in the soil for a long time. 
Readily soluble nitrogenous manures may be applied as a top dressing during the 
Spring or Autumn or with the irrigation waters in the Summer. 

IRRIGATION. 

As mentioned previously, citrus trees need an ample supply of water, especially 
through the hot summer, and as 80 per cent, of our normal rainfall occurs between 
the months of May to October the remaining six months of hot dry weather puts a 
severe test on water reserves in the soil. There are very few orchards here which can 
adequately maintain full bearing citrus trees throughout the year without irrigation, 
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but unfortunately there are many places which through lack of sufficient watei 
supply are denied this necessary irrigation and consequently the trees never have 
a chance to produce their quota of good quality fruit. 

It is surprising just how much drought an orange tree will endure and still 
mature fruit of a sort, but that fruit is usually small, of poor texture and juice 
content and effected by drought crinkle. Another effect of drought is out-of-season 
fruit caused by the trees flowering profusely after the flush of sap caused by 
Autumn rains. 

At present there are no big acreages of citrus in our recognised irrigation 
areas and practically all the orchard irrigation is carried out from comparatively 
small private schemes. A few fortunate growers situated on permanent water 
courses in the hills can gravitate the water on to their orchards with very little 
cost, but the majority have to instal plants commensurate with the size of their 
orchards, or in accordance with their available water supply. These supplies are 
drawn from the local rivers, creeks, soaks and wells and there are various systems 
of applying the water to the soil. 

Where the supi)ly is limited and the orchard is not graded the most econom- 
ical method for even distribution is through pipes and sprinklers. This method is 
more costly in power and the initial installation of piping and also necessitates 
some form of cultivation after each watering, but there is actually less work in- 
volved, and there is no soil washing. This method is becoming increasingly popular 
with citrus orchardists. Some growers use movable sprinklers connected by hose.s 
to the fixed supply pipe, others make use of light piping made from galvanised 
sheet metal with the sprinklers fixed dir(*ctly into the pipes. These pipes can be 
easily, shifted about and coupled up again so that when one land has been watered 
the pipes are set up in another place, and so on until the whole orchard has been 
covered. Usually the sprinklers are left running for IV 2 to 2 hours in the one 
place and this approximates 11/2 to 2 inches of water. 

Where the water supply is adequate and the land is better graded the method 
of open furrow irrigation can be used. The water is caused to flow down one or 
more open furrows between the tret^s, the numlber of furrows depending on the 
flow of water and the type of soil concerned. Furrow irrigation is more difficult 
to control unless the grade is even and the subsoil uniform in texture. There 's 
always a tendency for some trees to be over-watered while others might not re- 
ceive sufficient, if drainage is not sufficient seepage may occur and cause water- 
logging and consequent damage to the trees. 

For the best results use comparatively short furrow leads — not more than five 
chains — and use the maximum volume of water without causing scouring. The 
practice of watering citrus by flooding, where the butts of the trees are inundated 
or kept wet for any length of time should be strongly condemned, for it will 
eventually lead to loss or damage to the trees through eollar-rot and brown rot 
gummosis 

Whatever system of water reticulation is used it is preferable to give a few 
good waterings at long intervals rather than frequent waterings of short duration. 
Do not commence irrigation before it is necessary because heavy applications early 
in the season are likely to chill the ground and may check the activity of the roots 
and the soil bacteria. 

Within a day or two after irrigation the soil should be lightly cultivated to 
looseii; up the surface and prevent any weeds from growing. 
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PRUNING. 

Pruning of citrus is not classed as essential by many growers and while it is 
true that young trees need very little in the way of pruning excepting to keep the 
main framework open the older trees are in most cases benefited by some form of 
pruning to remove the dead and dying fruit wood. 

Valencias which have a more free and open type of growth need only occa- 
sional cutting to keep the branches off the ground and to remove spent fruiting 
^vood. Navels, however, rapidly become dense and unthrifty if pruning is neglected 
for long esi^eeially as the trees advance in years. The nature of a Navel tree is to 
expand by throwing out successive layers of fruiting wood and as the older wood 
outlives its usefulness it slowly dies and is succeeded by new growth. As this new 
growth extends it gradually shuts out the light and the fruiting wood inside the 
tree is forced out of existence. The dead wood in itself is harmful because it 
scratches and blemishes the fruit and also forms a breeding gi’ound for harmful 
fungous diseases, but the worn out wood is just as harmful because without helping 
in the necessary metabolism of the ])lant it is still living and in effect is robibing 
other parts of essential ])lant food. This worn out wood should be removed by 
l)runing as soon as it becomes weakly and in doing so the dead wood of the future 
will be dispensed with. 

The outer surface of the tree should be kept sutiiciently open to allow light 
and air to circulate but not too open to allow the direct rays of the sun to pene- 
trate and scald the main branches. The inside fruiting wood may also be thinned 
to allow the remainder plenty of room to bloom and crop. If the work is done 
regularly the tree can be kept strong and healtliy and that tendency for over- 
blooming followed by poor setting — usually e. sign of a weakened condition — 
can be overcome. 

Mandarin trees, too, become very dense and bushy if not pruned. This 
leads to the tree becoming W(*akly and bearing large crops of small fruits poor in 
quality. 

Th(* important thing is to anticipate that too-heavv croj) and reduce it by 
judiciously thinning out the fruiting wood. Thi^ will maintain a better balance 
between fruit and wood growth and so keeps the tree in a healthy and jirofitable 
state. 

Lemon trees respond readily to good pruning but if negl(*ct(‘d they soon det(‘ii- 
orate. To fully realise this it is only necessary to crawl unfler one — this in itself 
is a feat reepnring skill and determination — and take a look from the inside. 
There will be seen a dense mess of dead and dying wood interlaced by watershoots 
and suckers struggl’ng to leacli the light. Finally if they ever reach the outside 
they blossom and carry a bunch of fruit which sways about and becomes hop(*l(*ssly 
blemished before it is even half grown. 

The lower branches, too, when tangled on the ground interfere with harvest- 
ing and cultivation; in the winter they keep the trunk and main limbs so damp 
that the health of the tree is endangered. 

The lemon tree can be kept fairly open, and by regular pruning the fruiting 
wood should be renewed as soon as it shows signs of flagging. 

Even young and vigorous trees ean be benefited by using secateurs. Those 
long rank shoots should be shortened back to stimulate the growth of finer lateral 
fruiting wood which carrier the better quality fruit. By carefully observing the 
time and effect of this style of pruning from one season to another it is possible 
to stimulate the production of the summer crop of fruit. In most dislricts it 
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takes ten to twelve months from the time of pruning to force the new laterals, 
carry the blossom and mature the fruit, so that if the pruning is done in the.eaily 
summer months the resulting crop should be ready for harvesting during the 
summer of the following year. Tn an endeavour to stimulate the summer crop 
the grower must be prepared to sacrifice a portion of the winter crop which will 
have already set. Control of soil moisture by irrigation is essential to bnng 
a heavy summer crop of lemons to size and maturity. 



Healthy navel orange tr<es grown on sandy loam in the Pickering Brook diBtrict. The trees 
in the background are thirty-eight years old and have occupied their full planting distance so 
there Is mw very little room for cultivation. The trees in the foreground are one-year-olds 
replanted in the place of old lemon trees 

It is better to prune lightly every year or two rather than to wait till the 
tree is a mass of unthrifty wood before cutting it heat'ily iii an endeavour to 
restore its vigour and fruitfulness. 

HARVESTING. 

Harvesting the crop is (luite as important and needs just as much care and 
attention as any of the other cultural items. Some gi’owers who are most particu- 
lar in giving the trees every attention to produce excellent fruit, spoil the effect 
and actually lose money by careless methods of picking and packing. Oranges, 
and in fact all citrus fruits, have their juicy pulp protected by a more or less 
tough skin and can be kept for a considerable time after they are normally ripe 
provided that skin is not damaged. Once the surface is broken the spores of 
decay organisms gain access and the fruit rapidly breaks down. 

When fresh picked the cells of the skin and rind are full of moisture and 
are easily bruised or scratched, so great care should be exercised during picking 
operations. . Actually the fruit should tiot be picked but cut from the trees with n 
pair of bluntriiosed snipe. Bering the woHt the operator should wear soft gloves 
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or at least keep his finger nails closely trimmed to avoid damage to the fruit. 
Picking bags which are strapped to the shoulders are most convenient receptacles 
for holding the fruit before it is transferred to the boxes, because they leave both 
hands free for work. Gently grasp the fruit with the left hand and with the 
snips in the right hand cut the stem an inch or so back from the fruit, then with 
a second cut neatly sever the short piece of stem close to the button. By making 
the two separate cuts the stem which would otherwise die back is removed from 
the tree, also the cut close to the fruit can be made closer and cleaner 
with less risk of damage. Fruit should be placed — not dropped — into the 
picking bag. Do not over-till the bag as this tends to crush the skin, especially 
if the picker is working from a ladder. Carefully transfer from the bag to the 
packing boxes. So far as possible avoid jncking the fruit when wet; if this is not 
practicable then as soon as convenient afterwards spread the fruit out on a bench 
in the shed to dry. Fruit intended for long transport or for storage is better if 
not packed immediately, but left for some days in a cool, dry place so that the 
excess moisture in the skin can dry out. This causes a toughening of the rind and 
makes the skin less susceptible to injury. 

Oranges in commercial quantities do not keep for long periods in store, and 
it is usual to let them remain on the trees till convenient to market. In districts 
where the fruit matures early the grower should avail himself of the higher prices 
ruling to dispose of his crop — within the limits of the market — before the later 
districts comraonee harvesting. In this way the loss through windfalls will be 
appreciably less and the mid-season gluts can in some measure be avoided. The 
grower in the late maturing districts, however, is faced with a different problem. 
Most of his Navel crop is ripe during the months of plentiful supplies and he has 
The choice of marketing the bulk of the crop at com]mratively low prices or risking 
heavy losses by windfalls and breakdowns in on endeavour to keep some of the 
fruit for the higher prices ruling towards the close of the season. The decision 
rests with the grower, but if he chooses to kee]> his Navel oranges on the tree for 
months after they mature, then it is only natural to exjject a proportion of wind- 
falls and decayed fruit. 

LEMON HARVESTING AND CURING. 

Oranges and mandarins and to a lesser extent grapefruit are marketed within 
a comparatively short time of picking, but lemons, apart from winter fruits for 
factory purposes, are better if cured before being sent to market. In this case 
the fruit .should be picked before it is fully coloured or ripe. Pick to size rather 
than to colour for the market requires a moderately small lemon of about 2 % 
inches diameter, and if allowed to fully develop some of the fruit would be over- 
size and course in texture. Green fruit may be picked when it attains 2^/^ inch 
diameter, for in the process of curing it will shrink considerably. Most of the 
crop will be picked just as it is turning in colour from green to yellow, and this is 
the ideal stage for curing. As with other fruit careful picking and handling 
is essential, the main cause of fruit rotting and becoming mouldy in the curinf? 
room can be traced to bruises and scratches received in picking. 

Grade the lemons before curing and cull out all misshapen, blemished or 
tree-ripe fruits, for they will not warrant curing, and only occupy valuable 
space in the chamber. If the market warrants it these culls can be packed fresh 
or disposed of to the factory for processing either for peel, juice or essential oil. 

The curing process is really only a slow’ reduction in the moisture content of 
the skin accompanied by a change in colour and in the general texture of the 
whole fruit. During the process the skins become tougher, but more fine and 
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tUn and assume a soft leathery feel| the rag or white pithy substanee practically 
disappears. There will be some loss in size through shrinkage and this varies 
according to the type and stage of maturity of the original fruit. There is very 
little^ if any, loss in the actual juice content and the proportion of juice to the 
total weight of fruit is greatly increased. 

The secret of successful lemon curing is to carefully pick the fruit before 
it is too mature and then place it in a room or container where the moisture re- 
duction can be controlled. If the moisture is lost too rapidly, or too much is 
lost, the fruit will become shrivelled and will look unattractive; if the rate of 
curing is too slow there will be a bigger chance of losing a proportion through 
mould and breakdown. 

The curing room must not be draughty and should be kept at a moderately 
even temperature. Once it was considered that an underground room or cellar 
was essential for lemon curing, and although very suitable it has no advantage 
over an ordinary room where the temperature can be kept regulated and the 
ventilation controlled. 

Some growers place the lemons in clean sand or sawdust and either of these 
give very good results, but both entail extra handling and cleaning. A method 
which is very much simpler and which also gives excellent results, is to place the 
fruit loosely in boxes, stack them in the curing room and cover entirely with a 
light tarpaulin or sacking. A little experience will indicate just the amount of 
covering necessary and insjiections can readily be made to see when the fruit is 
cured. The usual time for complete curing is from three to six weeks, varying 
according to the temperature and the state of maturity, of the fruit. Once cured 
the fruit can be marketed immediately, or if the price does not warrant sale, 
can be kept in the room for iveeks or even months without serious deterioration. 
Lemons picked during the drier months of the year can be cured with very little 
trouble, but during the cold damp months of mid-winter when the skins are soft 
and full of moisture it is practically impossible to get consistently goo<l results. 
Probably artificial heating and air conditioning ^ould solve the problem. 

USE OF ETHYLENE GAS. 

Citrus fruits showing green colour, if kept for a tew days in an atmosphere 
charged with ethylene gas will rapidly change colour and take on the appearaiice 
of normal ripe fruit. This treatment does nothing more than colour the rind 
and leaves the pulp and juice content unchanged. It is valuable for re-colouring 
ripe Valencias which have reverted to a green colour through being left on the 
lees, and is also used for prematurely colouring lemons and navel oranges. 
Lemons, of course, are normally sold for their juice, which is rich in citric acid, 
and as this acid is present even in immature fruit, the gas- treated fruit does not 
differ much from the normal lemon. 

Oranges, however, are expected to contain a certain proportion of sugars and 
to be reasonably sweet to the taste, but immature oranges which have been arti- 
ftcally coloured by gas treatment are often lacking in this respect. The purchaser 
relying on colour as a sign of sweetness, is often deceived into buying fruit which 
i.s not true to nature^s label. 

There are arguments for and against this gas treatment for colouring im- 
mature oranges, but so long as the public are willing to pay higher prices for 
well coloured oranges early in the season, the enterprising grower will do his best 
CO . supply that need. Growers, however, would do well to remember that the 
consumer once deceived may not be inclined to buy again till late in the season. 
This temporary loss of public buying would have serious repercussions on the 
ina^et price. 
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PACKING. 

By far the greater part of Western Australia’s citrus crops are consumed 
within the State, and the small export trade is practically confined to Java, Singa- 
pore and Columbo. For local trade the fruit is usually packed in the Australian 
dump case, the three-quarter dump case, or the three-quarter bushel flat case. 
For export the standard citrus case holds 1 1/3 bushels but a half citrus box hold- 
ing 2/3 bushel may be used for lemons. 

Before packing the fruit should be graded for size and quality, and firmly 
packed in the cases, using only those packs which will bring the top layer of fruit 
level with the top of the case without undue squeezing. The num!ber of fruit 
in the case should be legibly marked on the outside so that the prospective buyer 
can see it at a glance and mentally work out the cost of the fruit per dozen. 

DISEASE AND PESTS. 

As with growing other kinds of fruit or in producing any other type of 
agricultural commodity there are a number of pestb and diseases to contend with 
in citrus growing. Every year these diseases take their toll and a proportion of 
the crop is lost entirely or is reduced in value. Practically all pests and diseases 
have their particular remedy and the careful grower who takes due precautions 
to combat these pests may find some consolation in the fact that if plant diseases 
were unknown the production figures would rapidly increase to such an extent that 
unless new markets were found the monetary returns would be very low indeed. 

It is not possible in this article to give details of the diseases which affect 
citrus trees and fruit but most of these diseases and their control are dealt with 
in various bulletins and Journal” articles of this department. These can be had 
free of charge on application. Growers are advised that if a disease or pest 
appears concerning which they have no knowledge, specimens should be forwarded 
together with full j)articulars to the Department of Agriculture, or to their nearest 
District Officer. If this is done, correct control measures will be prescribed and 
possibly the growers will be saved much unnecessary labour and expense. 

BUDDING AND GRAFTING. 

It has been mentioned earlier in this article that in this State there are still 
many citrus trees of the older seedling types and varieties of low commercial 
value. Thes«* trees in many instances do not pay for their upkeep and should 
be dealt with accordingly. Where the tree is unhealthy or unthrifty through 
disease of the roots and trunk it is a waste of tira(‘ to do anything else than grub 
it out and if desirous, i-eplant with a healthy tre(' of suitabh* variety. If the 
tree is still healthy and vigorous it may be worked over to a more profitable 
variety, and will in a few years time produce good crops of fruit for which there 
will be a market demand. Apart from th(* semi dwarf vai’ieties of mandarin 
trees which may not form good stocks for more vigorous kinds, all commercial 
citrus varieties can be .successfully grafted or budded one on the other. Citrus wood, 
because it does not callous readily, is not the easiest to graft, but provided the 
work is done carefully in the early spring — August and September — there should 
be fair prospects of success. Tjarare trecvS must be cut back for reworking and 
if cleft grafted scions are inserted in the cut limbs there is a chance that they 
will grow. If these scions fail, the cut limbs w’ill .send out numerous new shoots 
which will be fit to bud the following .season. When cutting back a tree for 
reworking always leave a few limb^ intact to provide shade for the trunk and 
main arms. A coat of limewash painted or sprayed on anv exposed limbs will 
do much to protect the bark from sun scald. One of the greatest difficulties in 



m JOURNAL OF AGRICULTUR E, W^A. [Dec>, 1940; 

budding or grafting citrus is to procure suitable scions and budding wood. It is 
desirable to select scions from mature trees which have proved themselves heavy 
and regular bearers of good quality fruit but these trees very often only produce 
fine fruiting wood unsuitable for grafting or budding. When a grower anticipates 
reworking a number of old frees it is* a good idea to prune back a portion at 
least of the desired bud-wood tree so that it will make strong enough growth 
to provide scions in time for the contemplated budding or grafting operation. 

Budding into vigorous young shoots which arise after the old tree has been 
headed back, is the most reliable method of reworking citrus. Use the ordinary 
shield nietiiod of cutting the bud and insert in the stock by making a “T” or in- 
verted cut. The bud should be cut from one year old round wood of one quar- 
ter to one half inch in diameter. Younger wood is usually too angular to provide 
suitable buds. Cut the bud to include a thin piece of wood which keeps the shield 
piece of bark more rigid and facilitates its insertion under the bark of the stock 
If this piece of wood is removed it may injure the bud itself and often prevents 
good results. Buds put in during the spring may be forced into active growth by 
removing the upper portion of the stock immediately the bud has healed in, but 
buds put in during late summer and autumn are better left dormant till the follow- 
ing spring. If the top growth is then cut back the young bud will have the whole 
growing season to establish itself. 

Young growths from buds and grafts should be suitably })rotected againit 
injury from .strong winds. 


SUMMARY. 

In conclusion it must be realised that in these days of keen competition and 
fluctuating markets the citrus growler in common with other primary producers 
must keej) the cost of production at a minimum. This can only be accomplished 
by growing good commercial varieties on suitable soils in districts where natural 
conditions are not altogether uncongenial. Plant only those varieties suited to the 
district, and by scientific cultural methods endeavour to keep all the trees in a 
healthy and vigorous condition. Use care in picking and handling and by market- 
ing only fruit consistently true to name and grade, build up a reputation for 
reliability. 

Without unlimited cai)ital you cannot keej) an orchard. Make the orchard 
keep you. 


Pigs— Management and Feeding. 

G. K. Baron-Hay, Superintendent of Dairying. 

During the last three years increased interest has been shown by farmers 
throughout the State in the production of pigs, particularly for the export mar- 
ket. This has been due to two main causes: — 

Firstly — prior to the outbreak of war — to the British policy of fixing a 
price to the producer in Great Britain for bacon based upon the pur- 
chase price of offals. Subsequently to the outbreak of war this desir- 
able condition to the Australian farmer has been continued by the ar- 
rangement of contract rates for the purchase of pig meats by the Bri- 
tish Government. 

Secondly — the low price of wheat during recent years, combined with an 
unpromising world outlook for this commodity. 
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Owing to the small extent of the local market, farmers are advised to concen- 
trate almost entirely on those breeds and on the carcase weights which are suit- 
able for the export trade. 


TYPE OF CARCASE. 

In view of the desire for leaner joints in both pork and bacon carcases, it is 
believed that the type, conformation, and general (luality of carcases which meet 
the requirements of bacon curers will meet also those of the i)ork trade and vice 
versa, and the experience with recent shipments to Gieat Britain indicates that 
this is certainly so as regards the export trade. 

It is undesirable and there is no need to introduce complications into pig pro- 
duction by requiring farmers to jiroduce two distinct types of pigs according to 
whether they wish to supply the pork or the bacon market. In so far as any 
variations exist in carcases demamled by these two sections of the industry, such 
variations are those only of weight and not type, given proper methods of feeding. 



1. Snout or nose. 

2. Face. 
o. Eye. 

4. Ear. 

5. Jowl. 

0. Neck. 

7. Shoulder. 


8. Fore leg. 

9. Chest, 

10. Heart girth. 

11. Back. 

12. Loin. 

13. Side. 


14. Fore flank. 

15. Belly. 

Id. Rear flank. 

17. Hip. 

18. Rump. 

19. Tail. 


20. TTani. 

21. TIoek. 

22. Hind leg. 

23. Dew claws, 

24. Pasterns. 

25. Toes. 


This is of outstanding importance, as it is often assumed that different breeds or 
crosses are required to produce animals best suited to the pork and bacon markets 
respectively. 

In order that the description given below of the Standard Pork or Bacon Pig 
may be understood, the various parts of the pig are indicated in the diagram in 
Fig. 1. 

Carcases for Pork or Bacon should conform to the following specifications : — 
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DESCRIPTION OF STANDARD CARCASES FOR PORK OR BACON 
IN WESTERN AUSTRALIA. 

The carcase must be that of a properly fed castrated male or virgin female pig. 

The middle portion from the first rib to the hip or aitch bone must be long. 
The fore end must be light, with a light head and neck, and the hams well de- 
veloped. Ribs must be well sprung, that is to say, they must not slope rapidly 
from the backbone, but clearly indicate where the back leaves ofi and the side 
begins. The line of the back must be slightly arched from head to tail, and not 
dished or humped over the shoulder. (See illustration 2.) The neck must be of 
medium length and devoid of crest. The shoulders must be smooth, slightly 
rounded from side to side over the top and very compact. The back fat should 
be even, without pronounced thickening over the shoulder, and it should taper 
slightly from the shoulder to the rump, and should not be greater than inches 
at the shoulder in the bacon pig. 



Fig. 2. 

A transverse section through the shoulder should be arched. A flat or round section 
is usually excessively fat, and chest cavity, which holds lung and heart, is restricted. 

(Min. of Agric. Report on Emp. Pork and Bacon Trades, 1928.) 

The imderline must be straight and thick throughout its whole length, entirely 
free from flabbiness or distention of the flank. Thick lines or streaks of fat should 
be absent from the visible portion of the lean, and indications of leanness must 
be visible between the ribs. 

The shanks must be short, bone fine, and the fore hock and ham free from 
wrinkles. The flesh must be carried well around the bone, leaving no bareness 
inside the thigh and well down to the knee and hock joints. 

The vertebrae must be of a flesh pink colour and flinty in texture. The pro- 
portion of lean to fat must be good. The fat should be white and firm to the 
touch; when pressed with the thumb, an indentation should be formed which re- 
mains visible for a few minutes after pressure has been removed. 

The texture of the lean must, be fine grained, and not rough or fibrous. There 
ipust be no excess of internal fat — ^the kidneys should have a thin covering of fat. 

The rind must be thin, flesh coloured, perfectly smooth, pliable and free from 
ep-rooted bristles, and must be devoid of any skin pigmentation. There must not 
any indication of black bristles and no sign of ^^seedy cut,^' 
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Fig. 3. 

A well balanced, well finished Badly finished carcase, uneven 
carcase, good loin development. back fat, weak loin. 

The following carcase weights are in most demand by the trade, and there- 
fore are most profitable to the producer: — 

Carcase Weight. Live Weight. 


Porker — lbs. lbs. 

Local 50-70 72-100 

Export 60-90 95-120 

Baconer — 

Local— Grade 1 100-115 143-164 

Prime 116-130 165-186 

Grade 2 131-140 186-200 

Export 135-154 192-215 


Farmers are advised not to market porkers of a less carcase weight than 
60 lbs. or a greater weight than 90 lbs., although many such pigs are continually 
being forwarded to the sales. It is more profitable to ^^run” a pig over 90 lbs. 
to the bacon stage, as it is from this weight onwards that a pig shows the great- 
est daily gain. This weight is also an ‘‘out size’^ and not in demand by either 
the pork butcher or the bacon cuter. 
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It may be unprofitable to continue to feed pigs beyond the weight desired 
by the trade because these *^out-weights’^ may be difficult to market and, there- 
fore, are ‘Mocked by the purchaser. 

The trend during the last few years has been for an increase in the number 
of Pig Sales being held at country centres. Whilst this system has many dis- 
tinct advantages, unless farmers are particularly careful with the types of pigs 
being offered at these District Sales, there are certain disadvantages. The 
principal of these is a tendency for some farmers to forward pigs to the local 
market in an unfinished condition requiring perhaps two to three weeks' fur- 
ther good feeding to bring the pigs into their true carcase range. At such sales 
also it is essential that the quantity of well finished trade pigs should be suf- 
ficient to fill trucks for consignment to the main slaughtering centres at present 
in the metropolitan area. “Unfinished'’ pigs being presented at a sale have to 
be used on occasions by buyers to comi)lete truck lots of well finished pigs, and, 
owing to the possible losses which may occur in keeping these pigs for a further 
two to three weeks at the Abattoirs, the result may be a general lowering of 
prices including that of the w’ell finished ones. This condition of affairs, how- 
ever, will be improved as the serious losses whieh may be occasioned by it are 
realised by farmers. 



Fig. 4. 

Model of Standard Type of Bacon Pig, in chrome-nickel, prepared by Western 

Australian Branch of Australian Pig Breeders’ Association, as a guide to 
breeders and farmers in the selection of breeding stock for bacon production. 

Carcases conforming to the description given above produce a high pro- 
portion of the best “cuts" whether as pork or ^con and are the product of 
selective breeding and correct feeding methods. 

* With the view’' of enabling farmers to see the type of pig considered desir- 
able for both local and export trade, the West Australian branch of the Austra- 
lian Sttid Pig Breeders' Association has prepared a chrome nickel model of “The 
IpEdeal Bacon Type Pig," which was first exhibited at the Royal Show 1936 and 
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Fig. 5. 

Short undesirable side, with too thifek a layer of fat along the back, eompared 
with lengthy side. Both the above sides are the same weight. 

(Min. of Agric. Report on Bmp. Fork and Bacon Trades, 1928.) 
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subsequently at as many oounti^ shows as possible. This is belieiSBd .te he the 
first real effort in Australia for breeders to give a positive lead ^ fanners ire- 
gmrding type, and indicates their belief that within every breed it is esse^ial 
to carefully select for the bacon type when considering the pum^ase or sSk of 
breeding stock. 

This model pig is illustrated in Fig. 4. 

The task of the farmer is to supply the carcase which is described above and 
which involves two factors — ^that of ^‘breeding^’ and ‘*feeding,^^ both of which are 
considered later in this article. 

Breeds of IHge, 

Pigs or swine (Sue scofa) have existed in a wild state in Europe, Asia and 
Africa since the earliest known times, and a close relative is indigenous to the 
Continent of America. Pigs, however, were unknown in Australia until introduced 
after colonisation. It is generally accepted that the present day domestic pigs 
have descended from the wild species. Since the beginning of the Eighteenth Cen- 
tury, a rapid and continuous improvement in the types of a niunber of breeds of 
pigs has been effected in England, due to the skill of the English farmer as n 
stock-breeder and husbandman. Most of the English breeds of to-day have de- 
scended from the old English hog with occasional crosses of foreign pigs, j)articu- 
larly Chinese. The domesticated pigs will revert to the wild state if permitted, but 
the process is comparatively slow, and these pigs do not acquire the solitary habit 
nor become so fierce as the true wild hog. 

Many breeds are recognised throughout the world, but, gradually during the 
last 100 years, those breeds which have been improved by English breeders have 
been recognised as of special value for improving native types in various coun- 
tries. Even in England, however, at least 13 distinct pure breeds are recognised, 
so that, without special knowledge, the tyro in pig-breeding needs some guidance 
in the selection of his foundation stock. Four British breeds predominate in 
Western Australia, and it is proposed to describe only these breeds, as the main 
points of difference between all breeds are the size of the carcase and bone, the size 
and shape of head, length and thickness of neck, length and depth of body and 
legs, and the colour of the skin and hair, details of which may be obtained fre m 
the Breed Societies concerned should a farmer for any particular reavson he i i- 
terested in one of these less numerous breeds. 

All the requirements of the existing market, both local and export, can be met 
by the crosses of the four breeds now in the State, and there is no mseful purpose 
served by introducing new breeds and thus rendering the work of standardisation 
of type more difficult. 


BERKSHIRE. 

One of the oldest of improved breeds, origin Berkshire, England. Principal 
improvement in Leicestershire and Staffordshire. The original animal was large, 
similar to Tamworth, coarse of body, and the colour varied. Marked improve- 
ment developed early in IBtJi eentury, and was principally effected by Richard 
Astley and Ijord Barrington. Berkshires were first *given a separate class at Royal 
Agricultural Show, England, in 1862. Early writers show that Chinese pigs were 
cromd with the Berkshire in their improvement. The improved Berkshire was 
greatly used on native swine in Ireland and Scotland, with benefleial results. This 
breed is most widely distributed and popular throughout the world, and does well 
in all climates. 
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Pig. 6. 

Berkshire Boar *n^urnham Griqiui (laylaiV’ 4009. 

Winner of first prize at the Royal Agrieiiltnral Society of England’s Show, 

1935. Arrived Fremantle by s.s. “Ooptie/^ 9/12/35. Destination -Denmark 

Research Station. One of four importations made by the Department of 
Agriculture during 1935. 

Characteristic's — 

Size (relative). — Medium; originally larger than Poland-China, smaller than 
T.arge Yorkshire, Tamwurth, and Large Black; improved strain^ similar to these 
breeds. 

Adaptability. — In general adaptability they may be classed at head of all 
breeds for pork and bacon. 

Maturifvg qualities. — Most excellent. Will fatten at any age. 

Grazing and feeding qualities. — Splendid; strong digestive ])owers enable 
them to give a maximum return in flesh for food consumed. 

Quality of meat. — Excellent pork and bacon. Well mixed fat and lean. 
Dresses well in proportion to live weight. 

Value for crossing or grading-up. — Unexcelled. Most used in this respect. 
Great value to refine coarse breeds. Quick growers; early maturers. 

Breeding qualities. — Medium to good, but vary according to conditions. If 
not too confined produce fair to good litters, and are fair mother.s. Boars are par- 
ticularly noted for prepotency, and readily impress the young pigs with conformity 
and early maturing quality. 

Principal points — 

Head. — Medium, broad, fleshy, good width between eyes, well dished, snout short. 

Ears, — ^Fairly fine, sprightly, cocked, inclined forward, fringed fine silky hair. 

Jowl, — ^Full, firm, symmetrical. 

Neck, — Short, broad, muscular. 

Skouiders, — Sloping, freedom from coarseness, thick through chest. 

Back, — Broad, long, straight or slightly arched. 
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7. 

Berkshire How, ‘‘Burnhfim Briqua Maid^' 14006. P.B.H.E. 

Litter sister to boar in use at Denmark Research Htatioii, 1935-3'). Note fine 

shoulders and light head. 

Barrel . — Ribs well sprung, deep, well let down (‘ven side and bottom line dpt*p 
flank; loins strong. 

Bump. — Wide, lengthy, square, showing strength. 

Hams . — Deep and thick, well let down, joining back with hock. 

Legs and feet. — Short, straight, strong, set well apart. Hoofs erect, firm and 
strong. 

/S' Am.— Smooth, pliable, freedom from wrinkles. 

Colour. — Black, with white blaze on face. White feet and w’hite brush of tjul. 

Ob jcctions — 

Snout, long; ears, flopping, coarse; chest, narrow; shoulders, coarse, heavy, 
open on top; back, droo})iiig; .sides, flat, not well let down; loin, narrow or weak 
looking; rump, drooping; hams, narrow, short; legs, crooked, weak, close together, 
round Ixine; feet, w^eak, flat; hair, coarse, curly, bushy fringe on neck; action, 
sluggish, clumsy. 

Disqualifications — 

Colour. — White, irregularly placed. Reddish hair or spots. ’ 

During the last twenty years a type of Berkshire pig, specially suited for 
modern bacon requirements has been developed in Canada. This Canadian or 
improved Berkshire, as it is known, has been produced as a result of continued 
selection of bacon type sows and boars, and differs little in conformation from 
other typical bacon type breeds. The improved Berkshire is rather longer in the 
snout and lighter in the head and jowl than the older type; the shoulder is finer 
and more sloping, and the sides flatter, resulting in less loose skin around the 
belly than in the older pig. 
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Fig. S. 

Largo White Bo.nr, “Wall King I>iivi<l o9th’' !»1213. K.l’.B.H.K. 


YORKRHJRK. 

Orij^iii ^'orkshiro, England. Hml from tho old Eniilisk ho", a large white 
ajiimal. The Small Yorkshire derives its retinement from Chinese crosses, and the 
Middle Yorkshire from a cross b<4we<*n the tw<». The Middle Yorkshire was classed 
sepaiately in 1852. Improvement commenced about 150 years af^o. Yorkshire 
))lood widely diffused throughout the world in all white breeds. 

( hftrurfrristirs of ljurgr Yorkshite or Large ir///7c. 

Rrlafivp size. — The Large Yorkshire is probably the largest of the breeds, and 
OIK' of the heaviest, if not the heaviest. Middle Voi'kshire and Small describe 
their size. 

Adaptability . — Good for bacon and pork, especially where large sides are 
reijuired. Good doers, good for crossing upon weaker types. Inclined to sun 
scald; prefers cool climates owing to this liability. 

^Maturing qualities . — Large Yorkshire not so quick as smaller varieties. Re- 
(luires from six to eight months for market bacon. 

(Grazing and feeding qualities . — Graze and forage well in cool climate. Gentle 
disposition. Must be i)lentifully supplied with food to make economical flesh. Look 
wretched out of condition, then compare unfavourably with black breeds. Not 
as hardy as Berkshire. Good growers, e.specially if sty-fed. 

Quality of meat. — Good, especially for large ‘‘side’^ markets. Fat and lean 
fairly well balanced. The Small Yorkshire excels as a j>orker. 

Value foT crossing or grading , — For small tine-boned sows good, will increase 
size, improve vigour, improve quality of meat, and increase prolificacy. 

Breeding qualities. — Good, regular large litters and good mothers. Good 
tempered, gentle and tractable. 
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Principal points — 

Head, — Long, lightish, wide between eyes. 

Ears, — Long, fine, inclined forward. 

Jowl, — ^Light. 

Neck, — Long muscular. 

Shoulders, — Sloping, no coarseness. 

Back, — ^Long, wide, straight or slightly arched. 

Barrel- — Deep, full rounded, well sprung ribs, flanks well let down, long, 
wide square. 

Hams, — Broad, full meat to hocks. 

. Legs, — Straight and strong. 

Feet, — Firm, 

Skin, — Cream colour, freedom from wrinkles or dark sfH>ts. 

Colour, — Pure white. 

Objections, — Ears, coarse, flopping; shoulders, coarse; weak Imck; unshapely 
hams; weak loins; crooked legs; weak feet; coarse curly hair; action, sluggish. 

Disqualifications, — Black or red hair on spots on skin. 

Middle Yorkshire differs from Large Yorkshire in reduction in size, weight, 
length, and has a distinctly short snub nose and short neck. 



Fig. 9. 

Tamworth Boar, ‘‘Berkswell Up^to-Date 4th’' 78813. S.P.B.H., Eng. 
Improved type; note hams, capacious body, small head. 


TAMWORTH. 

, Derives name from Tamworth, StaRordshire, England, where they have been 
teM for a long period. They are probably the oldest and purest of all breeds in 
S^gand^* This (as in all breeds of pure animals) accounts for the wonderful 
prepotency of the Tamworth. At the beginning of the 18th century they 
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were acted for large proportion of lean meat they produced. Have been greatly 
improved by selection, but it is generally conceded that no mixture of the breeds 
has been introduced in improvement. As early as 1847 they were given premier 
honours in competition with other large breeds at Royal Agricultural Show, 
England. Following this they went out of favour, but regained popularity from 
1880 onwards. 



Fig. 10. 

Tamworth Gilt, ‘‘Inge Velvet^' 253930. Ij.P.B.H., Eng. 
Imported for Muresk Agrieiiltiiral College in 1935. 


C ha fact eristics — 

Relative size , — At least second to Large Yorkshire, and in some cases even 
larger. Hardihood and vigour in keeping with size. 

A daptibility, — Unexcelled. 

Maturing gnaUties . — Comparatively .slow, not equal to the smaller or refined 
breeds. 

(hrazing and feeding qualities , — Excellent grazers, wonderful foragers. Ex- 
ceptionally hardy; will stand forced feeding. Very suitable open conditions. 
Powerful digestion, but must not check growth. 

Quality of meat . — Excellent on account of leanness. Exceptionally good to 
cross with to improve meat for bacon. Less waste in cooking, good flavour. 

Value for crossing or grading upJ ^ — Excellent when crossed with small com- 
pact over reflned grade sow. Impart size, development, vigour, and j^rolificacy, 
more and better meat (very big factor). Good growers. Good mothers. Excellent 
travellers to market. 

Breeding qualities . — Unexcelled for prolificacy and hardiness, freedom of par- 
turition troubles. Ideal mothers, rarely overlies her young, great defenders, good 
sudders. 
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Principal points — 

P[ead. — ^Long, lean, Ijiglit, tapering to snout. 

Ears, — ^Moderate size, fairly erect, pointing forward. 

Jowl, — ^Light. 

Neck, — ^Long, rather deep than wide, tapering. 

Shoulder, — Sloping, good thickness through heart. 

Back, — Moderately wide, long, siightly archeA. 

Barrel, — ^Long in coupling, deep ribs, well sprung. 

Rump, — Deep, fairly full, rounded. 

Ham, — Large, gradually rounded off rather than square. 

Legs, — Moderately long, strong, firmly placed under body. 

Skin, — Smooth, plentifully covered with hair. 

Hair, — ^Freedom from coarseness. 

Colour, — Bright golden red, no black. 

Objections, — Shoulders coarse, open at top. Ribs flat, weak coupling, shallow 
body. 

Bisqualifications.— or white hairs. Black skin. 


BREEDS RECOMMENDED. 

As a result of a Conference held in 1980 at which Re()re8entatives of Breeders, 
Curers, and the Royal Agricultural Society w'cre present, it was recommended 
that the Berkshire and Tamworth breeds and their crosses were most suitable for 
the production of bacon and pork under Western Australian conditions. 

During 1980-35 a number of experiments have been carried out with these two 
breeds at the Denmark Research Station, Mni*esk Agricultural College, and on 
Mr. W. 0. Burges’s farm, ^‘Tipperary,” York, with a view to ascertaining further 
information as to the desirability of these two breeds in competition with the Large 
White Yorkshire breed. As a result, the recommendation is confirmed that the 
most useful pigs under West Australian conditions are the Tamworth and tin* 
Berkshire. Whatever bre(»ds are utilised, however, types of sows and boars should 
be selected which conform to the bacon tyjjc, that is, good length, light shoulder, 
well developed ham, light jowl and small head. 

In further trials where the carcases of various crosses have been forwarded 
to London, both privately and during the two years that the Perpetual Executors 
and Trustees Export Pig Troj)hy was being competed for, the London reporls 
indicate that the Tamworth, the Berkshire, and their crosses were able to pro- 
duce carcases, suitable for the British market. It is not suggested that the Large 
White and its crosses are not suitable for this purpose and do not produce a 
desirable type of carcase, but, even in this breed, selection is necessary to obtain 
a typical bacon carcase, and the average results show no greater percentage of 
high quality carcases than in the Tamworth-Berkshire cross. Moreover, curers in 
this State and in Queensland advise that this cross is suitable for their purposes, 
and a large and profitable export trade in pork has been built up by New Zealand 
principally with pigs of the Tamworth-Berkshire cross. Therefore, under West 
Austr^ian conditions the recommendation is made that good type breeding stock 
of the^ two breeds should be purchased by small farmers intending to maintain 
a few sows. 
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In^BrHding, 

Generally speaking, in-breeding with pigh must be handled most carefully, 
ilo other class of stock shows the disastrous results of careless in-breeding so 
quickly, the first evidence being the birth of blind pigs, hermaphrodites, and 
tibiiorinal individuals of all kinds. Mainly, however, the loss is through the 
weakening of the strain. 

In-breeding is employed to improve (|uality, whilst out -crossing— the 
opposite of in-breeding— produces strength. In the hands of the expert breeder, 
in-breeding has its place in the development of type, quality and strength. The 
commercial farmer, however, would be well advised to depend upon the frequent 
introduction of fresh blood in the form of j>ure bred boars of the right type for 
im])roving his breeding stock. 

Line-Br ceding. 

Although differing only in degree from in-breeding, careful line-breeding 
has been the origin of many of our best strains of pigs to-day. In this case the 
blofid lines are similar, but the individuals are more distantly related. 

Croi<s-Br ceding. 

The crossing of almost any two pure breeds oi‘ pigs usually will result in 
increased strength and vitality of the offsi)ring. When two breeds of the same 
typt‘ are crossed, this same ty])e is secured in the offspring with increased vigour. 
Such pigs invariably prove good “doers,^^ thrifty, (‘asy to feed and finish. The 
Tamworth-Bei^kshire cross is favoured, the sire being Tamworth. Because it ift 
didicult for a farmer to maintain the two breeds and thus keep ensured a supply 
of pure bred females, cross-breeding in the true sense is not a widely followed 
practice, although, if pui*e bred sows are available for this purpose, the best 
results are obtained. Th(‘ crossbred pigs should be used for market purposes only, 
and there is always the danger of utilising the crossbr(‘d progeny as breeders — a 
}>ractice which frequently Is followed by unsatisfactory results. 


(IKADING-UP. 


The method of br<*eding which seems to offer the greatest source of r(*venue 
from th(‘ least expenditure for breeding stock is that of breeding uv) from common 
or grade stock through the continued use of pure bred pigs of one breed. Such 
grade brood sows, hoAvever, should not be selected as mothers unless the type 
which the farmer desires is strongly in evidence. Sows of this descri])tion can be 
procured for a small cash outlay, and, })rovided care is exercised in selecting a 
suitable pure bred boar, very rapid progress can be made in the development of 
a strain of bacon pigs which will produce carcases very little the inferior of the 
true crossbred or pure bred pig. This method of breeding pigs for market can 
be relied upon to give increasing numbers of pigs of the right conformation and 
tyi)e, and the percentage of high quality carcases will increase as the concentration 
of blood of the bacon breeds is increased through subsequent matings. The key 


S is system of breeding is the selected pure bred boar. 

t is regrettable that there are a large number of crossbred boais still being 
for breeding purposes, and, when it is realised the large number of pigs 
i such a boar can produce in even so short a period as twelve months — 
ng into several hundi*eds — the folly of breeding from such an animal becomes 
evident 
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*^Grading-up^' therefore means using pure bred males of one breed for a 
number of generations. By starting with the ordinary sows availablei and con*^ 
tinning the policy without deviation, a concentration of the ' desirable blood 
represented by the boar is obtained. By this means the ^^mongrel^^ blood is bi»d 
out, and a h^ed type obtained. To ensure the improvement being continuous, the 
best sows from each generation should be selected as brood sows, and mated to 
another boar of the same breed as that started vrith; the breed of boar should not 
be changed, otheiwise years of careful breeding may be wasted, and the whole 
process of grading up would have to be repeated. By such a definite policy as 
that outlined above, a pig breeder builds up good type and quality, shapely, quick- 
maturing and profitable commercial pigs. 

SELECTION OF BREEDING STOCK. 

General Considerations, 

Once the decision has been made as to the particular breed that is to be used, 
then comes a very important phase in pig production — ^the selection of the proper 
sows and boars. With dairy cattle to-day, an animal is bought on its appearance, 
pedigree and production record. In some countries it is possible to select pigs on a 
somewhat similar basis, as a result of recording schemes being officially conducted 
in those countri(*s. Such schemes are costly to conduct and require large numbers 
of record(*<l stock to make their conduction possible, and for this reason have not 
yet been introduced to Western Australia. These schemes enable breeding stock 
to be selected on the following three factors: — 

(1 ) the ability of a sow to rear a large litter up to weaning stage; 

(2) the rate of growth up to the baeon stage; 

(d) the quality of the finished product. 

In the absence of su(*h recording schemes, animals can only be selected on their 
pedigree and confoimation. The farmer who breeds his own sows is therefore 
in an advantageous position, as he is able to keep a record of litters, and need 
keep breeding sows from only the good performers. 

In the first instance, a breeding animal should have excellent health and 
conformation. There are several external characters which are good indications 
as to the health and constitution of an animal. The hair should have a healthy 
appearance and be of the right colour, eyes bright and full of life, and also 
good blood circulation at the extremities, such as the ears, tail and feet. In white 
pigs the skin should have a rosy colour, and should not be dry, hard and *^dead'^ 
white; the latter indicates absence of sufficient blood. Hair without any lustre 
and a pale colour of the mammary glands and scrotum are indications of poor 
health, and such animals should be discarded. 

For a good conformation the breeding animal should show firmness and 
compactness with medium feeding. Soft and over-developed pigs are undesirable. 
The skin should be firmly drawn over the body, without wrinkles, and have a 
good covering of hair between the front legs and over the hams at the back of 
the sexual organs. Glossy, smooth hair is an indication of good food utilisation. 
Soft, thick, flabby ears and weak pasterns are bad signs. 

THE HERD BOAR. 

T The herd boar may be responsible for up to 1,500 progeny during bis life, 
and , therefore his selection is a matter of paramount importance to the pig 
breteder. 
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On no account should anything but a pure bred boar be considered, and they 
can always be purchased at reasonable prices from breeders. If it is possible 
to obtain the information, a boar from a large litter, and from a strain of sows 

which throws large litters, should be chosen. In addition to pedigree, however, 

and whatever the breed, there are certain sox characters which should always 
be Manifested by the herd boar. The head should be strong, is longer than that 
of the female, and should exhibit pronounced masculinity. After about five 
months of age, males show an increase in the size of the head, and thickening of 
the bones, thus in the mature boar one expects a strong head with what may 
be regarded a tendency to coarseness, as shown by the thickness of skin and 
coarse type of hair. Some boars develop shields, which are heavy coverings of 
tough hide on the shoulders. This is very undesirable, and a boar with smooth 
shoulders, or whose relatives have this character, should be sek'cted. Although 

the tendency is for the male to become heavier in front than the female, this 

should not be excessive, as this character is inherited and passed on to the 
progeny. The scrotum should be well developed with two testes of equal size. 
It is fairly common to find young boars with only one t(‘stis, and since this is 
a hereditary condition, such boars should not be used for pedigree breeding. 

If a boar is selected as a weaner, he should be fed intelligently with muscle, 
bone, nerve-tissue-forming foorls or protein, his normal growth not checked, and 
given identy of exercise. At four months it is advisable to separate him some 
distance from sows. He should not be used for stud purpose's until 8 or 9 months 
old, and then only sparingly at long intervals— * the first season 8 to 10 sows should 
be the limit, after that up to 40 or 50 sows may be served in the season if he is used 
judiciously. The boar should be properly penned with ample room for exercise, 
and provided with shade, shelter, and plenty of clean water. While developing 
and in season he should be well fed with nitrogenous foods with a reasonable 
amount of green stuff such as lucerne, peas, vetches and clovers, these being 
particularly good. When out of service, the ration should be considerably reduced, 
but the animal should not be allowed to fall away. It is advisable' in hot weather 
or if sluggish to put sows to the boar early in the morning before feeding. Tf firmly 
and not harshly treati'd, Aiciousness may often be* avoided, but in any case it is 
advisable to cut a boar’s tusks — it is a «afe poliev. On no account should the boar 
be allowed to run with sows, as it is wasteful, and no record can be kept of 
farrowing dates 


THE BROOD SOW. 

As the primary object of selecting brood sows is for the specific |>iirpose of 
breeding stud stock, porkers or baconers, the matter demands a considerable 
amount of judgment. 

The necessity of using a pure bred boar has been already stressed. In the 
case of sows, however, for stud breeding purity of blood is equally important, but 
as the raising of \ orkers and baconers does not nt'cessarily demand the use of 
pedigreed sows, but rather those possessing certain special characteristics, a de^serip- 
tion of these qualifications is given. The brood sow must be sound, healthy, and 
bred from robust, healthy parents. She should f)osscss an inherent maternal 
instinct, and natural capacity for producing and rearing large litters, in order that 
a maximum of profit may result. 

To insure these points, the sow should be selected from a large litter, and from 
family strains known to produce large litters. Her colour tyf>e and characteristics 
should be in close conformity with those of the breed she represents. 
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Fig. 11. 

A typical brood sow of the Im]>roved Typo Berkshire. 

In temperament she must be docile and contented, and unselfish when rearing 
her young. Rhe requires to be of an active, thrifty disposition, with a capacity to 
consume and assimilate large quantities of food to benefit the embryo young or 
progeny rather than herself. 

Soundness of constitution and robustness are indispensable, and these features 
should be associated with strong .jaws, open nostrils, good width between eyes and 
ears, sloping vshoulders (not coarse or open on top), strong, straight or slightly 
arched back, freedom from weakness at loins, long barred, deep sides, well sprung 
ribs, square rump, good hams, sturdy straight legs scpiarely set on good feet, 
smooth mellow hide well covered with soft straight hair, 12 to 14 well placed 
properly fonned teats. Sumnu*d up, the essentials are*: fivedom from' coarseness, 
strength of back and loins, length and depth of sides, good hams, legs and feet, 
ample evidence of udder elovelopment. 


MATING. 

A boar may be put to light work at nine* nie)ntlis old, an age at which if 
properly fed, his virility and masculine character she>ulel be sufficiently developed. 
Judgment, heiwever, is inquired in mating, the size of both the young gilt or the 
young boar being a guide as much as the age as to whether it is safe to mate the 
animals. The male used also should be one that will tend to correct any faults 
that the female may have, Avhich, however, should be only of a minor manner, 
otherwise the animals should not be used as breeders. 

Well nourished sows usually show signs of sexual heat or oestrum when from 
five to six months old. This condition lasts for three to four days, and recurs every 
three weeks, until pregnancy occurs. Young sows should not be mated until ten 
months old, unless unusually well developed for their age. The result from breed- 
ing from younger sows, is that their nourishment of the foetus may impose a 
heavy toll on the vital functions of the mother, her development is limited, and 
the size and virility of the piglets may suffer. 

* The nonnal period of gestotiow is mxteen weeks (112 days). Under favourable 
conditions it is possible to rear 4;^b litters in twelve months. If permitted the sow 
wijl take the boar at the fiilstfoestrum i3eriod, which occurs three or four days after 
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faiTOwing. This exerts too great a strain on the sow, however, and larger, stronger 
litters are produced where service is delayed until after the piglets arc weaned. 
Under these circumstances it will be realised that the boar should not be allowed 
to run with the sows, but should be kept in a separate yard, and only allowed 
with the sows when a service is desired, the date of w^hich can be noted and the 
date of birth readily calculated. 

While it is possible to obtain two litters in twelve months fi‘om sows, under 
practical fanning conditions, such an average is seldom obtained. The practice 
means that pigs must be weaned at eight weeks of age, which is rather young, ten 
weeks being better, the weaners by this time being able to fend for themselves, and 
should suffer no ‘^setback” when entirely removed from the sow. No allowance 
either is made for pigs failing to conceive, which would still further affect the twa 
litters a year programme. Where a farmer owns a number of sows, say five or more„ 
on average of three litters in twenty-four months per so^v can be considered satis- 
factory. 

The best returns will be obtained wdiere the pigs ai\‘ made to fit in with the 
other operations of the farm, that is farrowing should be regulated so that the 
weaners are most numerous when the farm feeds are most numerous. 

On the dairy farm, weaners .should be available to consume the sur})lus milk 
when cows are in full profit and pasture growth good. This would be from May 
to October, necessitating mating from January to June. 

On wheat farms, this period would be after the wheat or barley crop has been 
harvested, about January to March, in which case special provision must be made 
to ('ompensate for the absence of skim milk and green pasture. 

During pregnancy sows must be allowed plenty of exercise', and this can be 
insured by keeping all breeding sows on the ‘‘open air system,” that is allowing 
them the run of a field, tlie .size being immaterial, and if large enough for grazing 
so much the better. A weather-proof shelter will be reriinri'd in the wiut(*r, but 
only shade and ample water during the summer months. 

THE PHEdNANT SOW. 

The i)regnant sow is called uinm to peform a double function — that of nour- 
ishing herself as well as the litter of pigs .she is carrying. It is therefore imperative 
that she receive a ration that will su])ply all material necessary for body building, 
atid plenty of it. Grazing on lucerne or clover pasturage is of great assistance. 
Sows, however, should not be permitted to get overfat. The effc'ct on the litter is 
nearly as serious as if the sow becomes emaciated and very thin. The over-fat sow 
IS likely to farrow small litters, and often kills a number of pigs by lying or tramp- 
ling on them. Often too she lias not enough milk and is a ])()or mother. 

The best guide as to whether pregnant sows are being sufliciently fed is the 
condition of the sow herself; if she is getting too fat, then the ration is too liberal 
and probably contains too much starchy material, such as maize or wheat grains. 

Under dry conditions it may not be possible to provide any green fodder for 
pregnant sows, and it is necessary to provide those nutrients which normally would 
be found in such fodder. These nutrients can bp supplied in the form of certain 
animal oils, particularly cod liver oil or oil made from the extracts of other lish, 
cheap brands of which have been prepared specially for stock and arc on the mar- 
ket in Australia. One dessertspoonful of such liver oil i)er day is recommended 
to be given to each sow during the times that no green material is available. 
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BEFORE FARROWING. 

About ten to fourteen days before farrowing is due, the sows should be brougfht 
in from the paddock and put in a separate pen. It may be necessary to reduce 
the ration somewhat until after farrowing as the sows will get less exercise than^ 
usual while confined to the farrowing pens. The food can be npiade inote laxative, 
by increasing green material, the use of bran, or by giving 3-4 os!s. of Epsom salts 
in the slop if considered necessary. 

About 8-12 hours before farrowing the sow will exhibit restlessness, and may 
be seen gathering straw in her mouth and making a nest. It is inadvisable to 
have a great quantity of bedding available, as the young pigs get underneath this, 
and are crushed by their mother. 

The farrowing pern need not be elaborate — it should be well ventilated, but 
not draughty, and should have a stout rail all round the inside, about eight inches 
from thc» groundi The young pigs are pushed under this when the sow is lying 
down, and so avoid being crushed. 

The young sow should be closely watched at farrowing time, the after-birth 
removed, and the blood cleaned up, a little slaked lime being spread about. A 
taste of blood may mean that the sow develops the habit of eating her young, and 
th(*n must be fattened and slaughtered. 

FARROWING CRATES. 

Sometimes it is found that certain sows are clumsy during the first few days 
after farrowing, before the piglets are aeti\e, the result being the crushing of 
the young pigs. It may be undesirable to discard some such sows because of 
their otherwise 'lexeollent characteristics, and in such instances the use of a farrow- 
ing crate may bo beneficial. Th(» sow is pomitted to fan*ow in these crates, and 
must be let out for exercise and feed se\eral times during the day, and at such 
times is away from the young jugs. Because of the extra labour involved, it 
is doubtful if the use of the fan'owiiig crate will be economical in commercial 
piggeries, where stout fariowing rails are provided in the farrowing pens. 

For the first 24 hours after farrowing, the sow should not receive any food, 
and after that for the first week the food should be sloppy, laxative and light, a 
mixture of ground oats and f)ollard in equal proportions in skim milk being a 
favourite and satisfactory ration. Plenty of clean water should, however, always 
be available. 

It is inadvisable to lay down the amount of meal to be fed, which will vary 
with every sow and with every litter. This must be divided by the feeder — as a 
guide the sow may require 3-41bs. of meal per day during the first week, increas- 
ing to 5-8 lbs. per day at the end of the first month. 

During the «ummer, when no green roughage is available, good meadow 
hay chaffed, or lucerne chaff that has been soaked for about 12 hours, may be 
mixed with the meal and fed with satisfactory results. About %lb. of chaff per 
day will be sufficient. 

There are usually one or two runts in a large litter, and it will be advisable 
to destroy these when the piglets are a week old; as they will seldom thrive, in 
comi^arison with the rest of the litter, and have to be marketed at a later period. 

When tbe young pigs are three weeks old they should be induced to eat by 
providing a small trough, which is in a pen made of vertical slabs, about 5 to 6 
.inches apart, which will permit tbe piglets to pass through, but will exclude the 
The sow should be fed three times daily. 
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At four to live weeks old the young male^, if not required for breedings 
shpuld be castrated. 



Fig. 12. 

A farrowing crate; length 8 ft., width 3 ft., liottom rail 10 in. from door, with a 
drop door at either one or each end. 

(.r, of Agric., Queensland.) 

WEANING TIME. 

There is a tendency to wean piglets at too j^oiuig an age — (juite commonly 
weaning is complete by the lime piglets are b weeks old. This is too young, the 
pigs generally suffer a check in growth, and take several weeks to recover. 
Experience has shown that it usually pays to delay weaning until the pigs are 8-10 
weeks old, and it will thus be hardly possible to obtain tw^o litters per year. 

Weaning should be effected by nnnoving the pigs once and for all from the 
sow. If they arc weaned slowly, by allowing access to the sow at gradually 
lengthened periods, the young pigs ex]:ect the drink, and do not ^;ettle down so 
rapidly as where the cliangi' is effected decisively. 

The most effective way of weaning pigs is to remove the sow* from the litter. 
This has the advantage that the young pigs are not removed and also subjected 
to new surroundings. 

As soon as the weaner pigs have become used to the absence of the sow*, then 
they may be removed to the field or pen in which they are to remain until about 
porker weights. 

If weaned at 8-10 weeks, it will be found that the sow will seldom be incon- 
venienced by an accumulation of milk, as occurs if weaned at the age of 6 weeks. 





Fig. 13. 

Pig Pre(‘p iisod for feeding young pigs prior to weaning, 

(Dept. Agrie., South -Africa.) 

FEEDINO THE WEANER. 

The most satisfactory ration for Aveaners is one composed of either separated 
milk or buttermilk, preferably the former, with one of the following grain con- 
centrates: — ground barley, ground Avheat or pollard, in the proportion of three 
parts by Aveight of milk to one part of meal. Green roughage should also be 
available. 

In the absence of milk a fairly thin slop with water composed of ground 
Avhoat 5 parts, pollard 4 parts, meat meal 1 part has given satisfactory results. 

The weaners should be fed only what they Avill clean up in about 10 minutes, 
and care should be taken to see that the troughs do not become foul or dirty. By 
the time the pigs are 12-14 weeks old the critical time after weaning is past, and 
feeding for either j>ork or bacon production can be commene<»(l. 

SEGREGATING ACC^OEDING TO SIZE. 

It is advisable to segregate growing pigs into pens or small fields according 
to size. This is not so important where pig paddocks are large and self-feeders 
are being used as where the conditions are such that pigs are being fed in trough.^. 
It' is essential, however, to have growing pigs divided into at least two classes, 
namely, those from weaner to porker stagey and those from porker to the finished 
stage. The reason for this is that pigs should be grown with a full ration 
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to approximately porker stage, i.e., 90 to 100 lbs, live weight, and thereafter such 
pigs should be fed a slightly different ration which is not so ‘^forcing’’ as that used 
in earlier growth, so as to induce the deposition of lean meat at the same time 
that fat is being laid on during the latter weeks of feeding. The effect of this is 
to produce a leaner type of carcase, which, although well filled, has fat and lean 
intenningled throughout the carcase. 

IDENTIFICATION OF PIGS. 

It is often convenient on commercial farms and is essential on stud pig farms 
that some simple method should be available for identifying pigs. Where white 
pigs are being bred, a tattoo number similar to that which is used for the identifi- 
cation of cattle may be placed in the ear, but no satisfactory ink has yet been 
found for use with black or red pigs. Tags are often used, but are unsatisfactory, 
as they tear out very easily. By means of notching the ear, the* notch being about 
half an inch into the ear, an animal can be identified without handling it, and this 
method is found the most satisfactory. 



No. 3 “ notches 1 and 2; No. 9 = notches 5 and 4, etc. 

The above diagram illustrates a method which has been in use for several 
years in the Department of Agriculture and found satisfactory. Numbers up to 
399 may be used by this method and, if different shapes are adopted for the holes 
in the ears, indicating hundreds, this number may be still further increased, but, 
as a rule, by the time the final number of 399 is reached, all pigs with the earlier 
used numbers will have been slaughtered or have died, and a start can be made 
again with number h 
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FEEDING. ^ 

In providing rations for any animal, the object in view is to adjust the Nation 
so that it may provide the material and energy required to enable the animal to 
produce the desired result, which is the production of meat in the case of the pig. 
In order to achieve this object, it must be remembered that part of the ration is 
required to maintain the vital functions of the animal, and it is only the excess of 
the ration over these maintenance requirements {vts.f the energy required for 
breathing, digestion, circulation of the blood, etc.) which can be contributed towards 
production. In the cast* of a pig, however, no farmer desires to maintain his pigs 
at a constant weight, but endeavours to produce an increase in weight of 1 lb. per 
day at least. If is customary, therefore, to include the foods necessary for main- 
tenance in any ration which is fed without s]>eeifically referring to it as such. 

In considering foods they can he divided into two main divisions : — 

1. Water. 

2. Dry matter. 

1. Water. 

The water supply for j)igs should be clean. Where this supply is contam- 
inated from decomposing organic matter, as in dams, waterholes, swamps or pools, 
this water may be a prolific source of diarrhoea, dysentery, worms, and other 
digestive troubles. A plentiful sux)ply of clean water is of particular importance 
during the summer months when pigs generally drink water to excess as a means 
of maintaining an equable tempc*rature in their body. 

Experiments at the Illinois Experimental Station have shown that fully grown 
sows weighing .100 Ih. may drink up to three gallons of water per day during hot 
weather. Much, howev(‘r, depends on the eondition of the animal and the time of 
the year, but the above will indicate the m'cessity for an ajni)le supply which 
should be available always. 

In evaluating foods, it is desirable that the groups of substances into which 
the food can be divided, and the us(‘ to which th(*se groups are put in the body 
of the animal, should be known. 

2. Dny Matter. 

The ^Mry matter^’ is the fodder after all moisture has been expelled and in- 
cludes the mineral matter or ash. This dry matter contains all the nutrients from 
which energy is developtul, wear and tear made good, and new tissues built up. In 
addition, the dry matter suijplies bulk to the ration, which is necessary for digestion 
to proceed normally. 

The dry matter of foods is divided into five groups of nutrients, namely: — 

(a) Crude protein or nitrogenous material. 

(b) CarbohydratCsS or starchy material. 

(c) Fats, oils, etc. 

(d) Fibre, which in the case of the x>ifr may be regarded as indigestible. 

(e) Ash or mineral matter. 

(a) Protein. 

The protein is an essential nutrient in the support of animal life, and can only 
be produced in the animal from foods which contain nitrogenous material. Its 
speicia} use is to produce blood, milk, lean meat, muscles, tendons, nerves, skin^ 
hair, hoofs, and the gelatinous parts of bones, etc. 
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Remembering that the pig is one of the fastest growing farm animals and lays 
on meat more rapidly than other stock, the question of the supply of suitable 
protein or nitrogenous material in the rations is of paramount importance. 


( h ,1 Carhohydrateb. 

These substances which contain no nitrogen are the primary source of heat 
and energy and ar(‘ associated with foods containing starch, sugar, fibre, etc. In 
addition to providing heat and energy, they also may be used for laying on fat. 
They form the bulkiest parts of all foods and are usually comparatively cheap 
to purchase. 

The i)ig possesses th(‘ power to a markedly high degree of converting these 
carbohydrates into fat in contrast with other farm animals. For this reason, 
where the public taste now is for lean bacon and pork, and also in Western 
Australia where the temperature is comparatively high, care should be taken not 
to increase the carbohydrates in the food beyond the amount required for health. 

(c) Fats and Oils. 

Fats and oils in foods are also energy and heat producers, and, in the case 
of the pig, exert an influence on the firmness, appearance, and composition of 
the fatty flesh. Generally speaking, foods containing large quantities of fat or 
oil such as linseed meal, cocoanut cake, and cotton seed meal, produce a soft fat 
in the carcase which is undesirable. Fat will provide about 2^4 times as much 
heat per lb. as the carbohydrates, and its quantity, therefore, should be kept as 
low as possible in the ration. 

(d) Fibre. 

A certain amount of fibre is nece.ssary in all rations, but, as the stomach of 
the pig is small, the quantity should be limited to approximately 10 per cent, in 
the ease of young ])igs, and below this in the ease of pigs which have been weaned 
recently. 

Fibre is best supplied in the form of green feed, though, during the summer 
months in Western Australia, it may be necessary to feed chaffed meadow hay or 
immature oaten or wheaten chaff in order to provide this roughage. 

(e) Ash or Mineral Matter, 

It is essential that adequate supplies of mineral matter should be available 
for the growing pig. The minerals which are usually lacking are lime, phosphorus, 
and chlorine, which, if required, could be provided in the form of bonemeal, slaked 
lime, di-calcic phosphate, or salt. 

As the rations of pigs usually contain a large proportion of grain, which is 
high in phosphoric acid, lime is usually the element which is lacking. 

It is not suflUcient, however, to know the chemical composition of foods, which 
supplies information regarding the relative quantities of each of the five groups 
of nutrients mentioned above, because the whole of these substances are not avail- 
able to the animal but only those portions which are digested. 

Further, some foods are partifeblarly difficult to digest, and the energy 
expended in digestion also must be deducted from the food in order to arrive at 
its true value. A ration containing a high percentage of chaffed wheat straw may 
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bo definitely detrimental, as the pig would be unable to digest this roughage, 
whereas such a ration fed to a ruminant might supply some energy towards the 
maintenance after the cost of digestion has been deducted. 

A considerable amount of work has been carried out by experimental stations 
in America and Great Britain to discover the net value of various fodders for 
different types of stock, and these figures are usually those which are utilised in 
eomparing the value of different foods. 

The following Table 1 sets out the percentage of digestible nutrients in those 
foods which probably would be available in Western Australia, and also supplies 
infoimation regarding the percentage of protein to non-protein matter in each 
food. This percentage figure is called the nutritive ratio. 

Table 1. 

FOODS SUITABLE FOR PIGS. 


Digestible Nutrients in lOOlbs. Dry Matter. 


Foodstutt*. 

Dry 

(^rude 

Starch 

Nutritive 

Effect on 


Matter. 

Protein. 

Equivalent. 

Ratio, 1 : 

Bacon. 

Cereal Grains—^ 

0 

/o 

O' 

/O 

% 



Barley 

88 

9.3 

85 

8.4 

^>^y Good. 

Maize 

87 

8.4 

94 

10.3 

Excellent . 

Oats 

88 

8.0 

71 

8.3 

Good. 

Wheat 

88 

10.2 

83 

7.5 

do. 

Leguminous Grains — 






Peas — Field 

88 

22.0 

84 

2.9 

do. 

Lupins 

88 

27.4 

75 

2.1 


Concentrates — • 






Bran 

88 

14.6 

54 

3.6 

do. 

Linseed Meal 

88 

22.1 

129 

5.0 

With care. 

Moat Meal 

92 

65.0 

100 

0.62 

Good. 

Pollard 

88 

15.5 

80 

5.6 

do. 

SkimMUk ^ 

Butter Milk j 

* 10 

36.0 

91 

1.5 

do. 

Oreea Foddfrs— 






Lucerne : 






Bud 

20 

19.0 

52 

2.4 


Full Flower 

25 

14.0 

42 

3.0 


Maize 

22 

5.0 

57 

13.0 


Rape 

Subterranean Clover: 

U 

17.8 

58 

2.9 


Young 

18 

19.0 

68 

2.0 


Hay 

25 

10.8 

44 

4.4 


Mature 

90 

4.5 

30 

10.0 


PoMoes 

21 

1.1 

18 

16.0 



The compounding of rations for pigs is a comparatively simple matter, if 
it is remembered that the stomach of the pig is small and that substances which 
%vould l>e extremely bulky in order to supply the nutrients required are unsuitable 
for feeding to pigs. 

As a guide, the quantity of grain consumed by a pig is approximately 1 lb. 
per day for each month of age of the pig, in addition to an ample supply of 
water. If 4^his weight of food is supplied, then all that is necessary to do is to 
emsure tbAt the proportion of protein to carbohydrates should be correct. 
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The following table sets out the nutritive ratio re(iuired in rations for pigs 
of varying weights, which will enable suitable feeds to be supplied: — 


Table 2. 


NUTRITIVE RATIOS FOR PIGS OF VARYING WEIGHTS. 


Sows with litters require feed balanced 

Pigs 40 to 100 lbs. 

100 „ 150 „ 

150 „ 200 „ 

up to 200 „ 300 „ 

Boars 300 „ 500 „ 

Sows (pregnant) 200 to 350 lbs. « ... 
Sows (gilts) 150 „ 300 „ 


fattening 

J 


Protein. 

Carbohydrates, 

... 1 to 

3.5 

ri 

3.5 to 4.0 

J 1 

4.5 


5.0 


6.5 

... 1 

5.5 to 6.5 

... 1 

5.5 

... 1 

5.0 


The following example in calculating a ration to feed six pigs weighing from 
100 to 150 lb. each will indicate the use of Tables 1 and *2 ahov<* in com- 
pounding rations: — 

From Table 2 it will he noted that such pigs refiuire a nutritive ratio of 
1 : 4.5. The foods which are available are wheat, pollard and skim milk. By 
referring to Table 1 the compositions of these foods can he ascertained, the 
calculation then being as follows: — 



♦Protcifi. 

fNon-Protein 

Nutrients. 

100 lbs. wheat 

9.0 

67.. “> 

50 „ pollard 

6.9 

38.6 

.300 „ skim milk 

10.8 

16.2 


26.7 

122. = 1 to 4.0 

From Table 1 — 

* 100 lbs. wheat contains 88 lbs. drv matter ; 88 lbs. 

dry matter contains 10.2 x 

1*00 digestible crude protein 

™ 8-97 (approx. 9.0). 

t Non-protein nutrients ” 

<ligestible crude protein > 

C nutritive ratio. 

Another Exampk* — 


PnHein. 

Non-Protein. 

Nutrients. 

75 lbs. maize 

. ... ... 5.5 

56.6 

50 „ pollard 

6.9 

38.6 

.375 „ skim Milk 

13.5 

20.2 


2.5.9 

11.-). 4 -- 1 to 4.."» 


Either of the above rations, therefore, woultl be suitable for feeding to pigs 
weighing 100 to 150 lbs. live weight. 


•Quantity of Feed. 

Although usually pigs are fed an amount of ration which they will '^clean 
up^^ in from 10 to 15 minutes, or, hi some cases, are fed through a self-feeder, it 
is desirable that the farmer should be able to estimate the <iuantity of any ratson 
which pigs of various w’eights should receive. 
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As the various concentrates usually fed are mixed in certain proportions so 
as to give a nutritive ratio suitable for the type of pigs being fed, it is only 
necessary for the correct almount of protein to be fed in order to ensure that 
the pigs are receiving all they require. This amplifies the feeding of pigs con- 
siderably in comparison with dairy cows. f 



Fig. 15. 

The effect of four methods of feeding, as shown by cut through chest cavity; — 
High'high: Pig force fed from birth to bacon weight, overfat, and side short, 
wasteful flap in belly. High-low: Pig force fed to porker stage, and then growtli 
slowed down till bacon weight of 200 lbs. live weiglit, well balanced lengthy carcase, 
meat and fat in right proportion, good streak. Low-high : Pig kept in good store 
condition to porker weight and then * Hopped off^^ rapidly by lowing ration, too 
fat, small development of lean meat, wasteful belly. Low-low: Pig fed so as to 
maintain good store condition till bacon weight of 200 lbs., slow development, too 

much lean. 

[J. of Ministry of Agric., England.] 


The following table sets out the daily cpiantities of protein which should be 
fed to pigs of varying weights, and, knowing this figure, it is a simple matter 
to calculate the pounds of any paitieular rati m required to supply this aim unt 
of protein. 

PROTEIN REQUIREMENTS OF PIGS. 


Live Weight. 

Digestible Protein. 

lbs. 

lbs. per day. 

60 

0.30 

100 

0.50 

150 

0.66 

200 

0.61 

250 

0.66 

300 

0.69 

GENERAL 

CONSIDERATIONS. 


Grinding or Soaking Grain, 

Whether the grinding of grain for pigs is profitable is a matter of great 
economic importance, and the result of experiments now enables definite infor- 
mation to be given. With a large grain such as maize, it is immaterial whether 
or not the grain is ground, as it is so large that pigs are unable to swallow it 
without crushing the grain. With small grain, however, such as wheat, barley, 
oats, and peas, much of the grain passes through the animal undigested, and 
grinding or crushing is definitely desirable. The smaller the grain the greater 
tke amount undigested, the saving effected by grinding varying from 8 per cent* 
to as much as 22 per cent, according to the grain used. 




1940:] JOURNAL OF AaRICU LTURE, W.A. 489 

* * Regarding the soaking of small grain, experiments indicate that the soaking 
of the foods is unnecessary, and it is because of this that self-feeding becomes 
oeonomically possible. In cold countries pigs are often fed their ration in the 
form of slops as a means of inducing them to consume greater quantities of 
water, but, in a climate such as Western Australia, this is unnecessary. 

Cooked Foods, 

Early agriculturists strongly advocated the cooking of food for pigs, but 
numerous experiments have shown conclusively that, instead of a gain from 
cooking, there is in nearly every ease a loss. In twenty-six trials in America, 
using corn, barley, rye, peas, either separately or in combination, it was found 
that there was a loss of approximately 10 per cent, in digestibility through 
cooking. The only common food in this State which benefits from cooking is 
Ihe potato. 

Limited Feeding versus Full Feeding, 

One of the most imjjortant questions that every })ig-raiser has to decide is 
how much grain he Avill feed his fattening pigs. It is known that the larger the 
amount of grain fed, the faster will be the gain in weight, whether the pigs 
be running on pasture or are sty fed, but there is some doubt Avhethei there 
would not be more profit if sometimes the amount of concentrates fed were 
restricted. This is particularly so, as the market demand is for a relatively 
lean type of carcase. 

Sc'veral considerations affect the economy of the practice of full feeding. At 
certain times of the year the prices for pig prodticts are liigher than the average, 
such as during December for the Christmas market, and there is generally a 
shortage of pigs from March to June, and it may pay to full-feed in order to 
hasten maturity, so as to obtain the benefits of this higher market. 

Experiments conducted in Great Britain and also at Mr. W. G. Burgeses farm, 
'‘Tipperary,^’ York, last year indicate, however, that full feeding may not only 
be unprofitable at certain times of the year, but tends to produce an over-fat 
carcase which is not desired by the trade. In the experiments at York, however, 
rather than restrict the bulk of ration being fed, the quantity of roughage in the 
ration was increased, although there is apparently no benefit through increasing 
this roughage beyond 10 per cent. The roughage utilised should he first quality 
meadow hay or cereal chaff. 

The result of this practice is to delay the period of maturity, but lends to 
produce a lengthy and leaner type of carcase. 

Home-grown Foods, 

Prom the previous discussion dealing with meal mixtures and purchased 
concentrates, it may be* inferred that these fodders constitute the main foods for 
market pigs. A feeder may be able to produce excellent market pigs and yet, at 
the prevailing price the result of his operations may be a definite loss. Profits 
from pigs, as with other types of animal production on the farm, are largely 
controlled by tbe ability of the feeder to make the best use of the foods which 
he finds to hand, or that he can produce on the farm at a low cost. It may be 
necessary to supplement these home-gi'own fodders by the purchase of certain 
concentrates, but the more these former fodders are consumed in proportion to 
purchased foods the greater will be the ultimate profits. 
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Grains, 

Wheat , — In Western Australia the principal grain which will be used a$ a 
basis for pig-feeding is undoubtedly wheat. Wheat alone, however, is not a 
complete ration for growing pigs, being low in pi'otein for Hesh-building and 
also lacking in mineral matter for skeleton formation. This grain should pre- 
dominate in the ration of pigs fed in dry areas, and it has been shown to be 
possible to produce a good market pig on nothing but crushed wheat, milk or 
meatmeal and the necessary mineral requirements. While such a limited ration 
is by no means recommended, it tends to show the possibilities of this grain. 

Barley , — Barley is a grain which can be grown in the South-West portion 
of the State and is the equal of wheat for the production of high* quality pork or 
bacon. As with wheat, however, suitable supplements are required. . 

Oats , — In the Dominion of Canada, oats is regarded as the best single grain 
for market pigs and is said to have a peculiar value in the development of a 
long and lean carcase. The quality of oats, however, grown in Western Australia 
is not suitable for forming the bulk of the finishing ration, as pigs do not fill out 
on this grain but tend to keep in store condition. When feeding oats, quality is 
essential. Light, shrunken, poorly tilled grain is of little value. 

Pens.— This grain can be grown to advantage throughout the dairying dis- 
tricts of the State and is excellent as forming part of a ^‘topping off’’ ration — 
either fed ground or by permitting the pigs to harvest the grain from the field ► 
The quality of bacon from pigs fed on peas is excellent. 



Fig 16. 

Sows gra9:iiig on good mixed pasture need little other feeding until near 

farrowing time. 


Pasture and Green Feeds, 

Pasture undoubtedly may be put to good use on the average farm. During the 
winter months when pasture growth is at its best, little else is rquired for growing 
pigs. 

Where pasturing is employed^ lucerne and clover are the best crops. Oats 
or barley, if fed when six inches high, give excellent results. Rape is another useful 
crop and is best suited for pigs from the porker to the bacon stage. 

In eveiry instance where pasture Is available, pigs will thrive better if some 
skim milk is available also. 
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For brood sows and young breeding stock, pasture provides not only the 
cheapest but the most healthful method of feeding For pregnant sows, such out- 
door conditions prove ideal and little else would bo required. 

Houghages and Succulent Foods, 

During the summer months it is impossible on the average farm — unless irri- 
gation is available^ — to provide green fodder crops for pigs. Experiments have 
shown that lucerne hay, subterranean clover hay, or early-cut meadow hay are very 
valuable foods for the brood sow in particular, but also for the market pigs. Such 
hay should be fed in racks from which the pigs will procure the I'oughage as 
required. 

Pigs recjuire fibre and will get it in some form or other if only through eating 
straw or bark of trees. Comiiaratively little is eaten per head — not more than 
about y 2 lb. i^er day — and there is ample evidence to the effect that it promot(‘s 
thrift and health in the pigs. 

Milk Products, 

As a class, these form the most valuable of all pig foods either purchased or 
home gi’own. Experience in Canada has shown that, where no milk at all is 
available and weaners are abruptlj" removed from the mother to a milkless ration, 
a loAV percentage of selected grade hogs usually results. Even a small quantity ot 
milk, however, seems to supply the nutrients that are lacking, and it should be 
seldom in Western Australia that milk would be entirely impossible to obtain. 
Meatmcal practically can replace skim milk in the ration. Skim milk and butter 
milk generally are classed as of equal value. 

In evaluating skim milk, 5 lb. of skim milk is equal to 1 lb. of grain in feeding 
\alue. Whey may be regarded as of about half the value of skim milk. It is not 
as valuable as skim milk for young pigs, but fulfils the function of skim milk in 
]>igs of the ])orker and bacon stage 

The farmer with a home-produced milk by-product at his disposal has the 
cheapest, safest, most productive, most palatable and surest feed available, and 
the one item of diet that should ensure the (juality and type of the finished 
baconer. 

Foods that may be Purchased, 

It may not always be possible to feed pigs entirely on home-grown foods. 
In fact, the greatest returns are seldom obtained by this practice. In Western 
Austi*alia the purchased grains will be by-products of wheat, barley, or oats. 
Bran is the most valuable and widely-used w^heat by-product for stock generally. 
It is palatable and peculiaidy useful on account of its laxative qualities, and, for 
this i*eason, forms a standard food for the brood .sow during the fortnight before 
farrowing when slie is usually hand fed. Pollard, however, is more suitable for 
feeding to fattening pigs and has not the laxative effect of bran, the “feeding 
value of the two being approximately the same. 

Slaughter House By-Products, 

On wheat belt areas where skim milk is available only in limited quantities, 
meatmeal must be purchased as a high protein supplement to the grain i*ation. 
It is essential to feed such a supfjlement in order to reduce the protein ratio 
of wheat, which is 7.5, to about 4.5', which is that required by growing pigs. 
The px'otein ratio of meatmeal is about 1 : 0.62, and for some time this food 
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lias been the cheapest form of protein on the West Australian market. This 
supplement is useful in the ration of pigs of all ages, and, even although not 
required, is sometimes added in small quantities as a relish to the ration. It 
is a useful supplement to the ration of the brood sow, as it gives strength to ,ihe 
piglets in ntero and is an insurance against the habit of devouring the newly- 
born litter. Usually about 5 to 10 per cent, of the meal ration may be made up 
of meatmeal, the proportion depending on the age of the pigs being fed. (Sec 
Table 2.) 

Mineral Supplements. 

Owing to the rapidity of its growth, no domestic animal shows the results 
of mineral defteiency so rapidly as the pig. There is a heavy call on bone-building 
constituents, particularly calcium and phosphorus. This deficiency is likely to 
occur very quickly where pigs arc sty fed and have not access to earth. Where 
lucerne or clo^'er grazing is available, or these crops are fed as good quality 
hay, there is not likely to be a deficiency of either of these minerals. Charcoal 
is relished by pigs and has absorbent and digestive qualities which keep the organs 
in a healthy condition. From time to time also, particularly with sty fed pigs, 
a little salt .should be included in the ration. 

Where meatmeal is being fed, there is not likely to be a deficiency of phos- 
phorus, but as the other portion of the ration will be mainly wheat or a similar 
grain, there may be a deficiency of lime, which can be supplied by an addition 
of 1 to 2 per cent, of ground limestone or bonemeal to the ration. 

HKLATIVE FOOD VALITE8 OF CONC’K NITRATES. 


Perth, December, 1936. 






Starch 

Dige8ti}>le 

(./OSt 

Cost 



(3o8t 

Equiva- 

Protein 

per 1 lb. 

per 1 lb. 

Fo<idHtuff. 

(Vist. 

pc»r 

lent 

[xjr 

Starch 

IMgestible 



100 lb. 

per 

1001b. 

Equiva- 

. Protein. 





100 lb. 


lent. 




8 . 

d. 

lb. 

lb. 

d. 

d. 

Wlieat 

OH. 6d. per buHhol of 

9 

2 

83 

10.2 

1.33 

10.78 


60 lb. 







Oats 

38. 2d. jier bushed ot 

7 

11 

71 

8.0 

1..34 

11,88 


401b. 







Bran 

£7 10s. jjer ton ... 

7 

6 

54 

14.6 

1.67 

6.16 

Pollard 

£7 lOs. per ton ... 

7 

6 

80 

15.5 

1.12 

5.81 

Linseed Meal 

£12 10s. per ton ... 

12 

6 

80 

29.0 

1.88 

5.17 

Meat Meal (W.\.) 

13s. })er 1001b. ... 

13 

0 

100 

65.0 

1.56 

2.40 

peas 

Young Hiibter- 

Unobtainable 

20s. per ton 

1 

0 

65 

19.0 

0.19 

0.63 

ranean Clover 
Pasture * 








Subterranean 

10«. ))er ton 

0 


43 

9.4 

0.14 

0.64 


Clover Silagf* 

♦ Dry luattcr. 

The above table shows that for the 8upi)ly of energy or fat-forming foods, 
among the grains, wheat, oats and pollard are approximately the same value, 
pollard being slightly cheaper than the other two. 

The cheapest source of protein or flesh- forming food, apart from pasture and 
silage, i,s meatmeal. Protein in meatmeal is approximately half the cost of that 
contained in linseed meal. 

. No pufohased concentrate, however, can compete with young clover pasture 
or clover silage in economy of production. 
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FEEDING PIGS IN THE WHEAT BELT. 

The basic foods which will be available in dry areas are wheat, barley, and 
oats, depending on the district in which pigs have to be fed. Probably no single fact 
in stock feeding bas been more clearly demonstrated by numerous feeding trials* 
than that maize, wheat, and other cereal grains alone give exceedingly poor results 
when fed to growing and fattening pigs. 

The following table summarises the rc*sults of seven trials in which maize 
alone was fed to young pigs, averaging 69 lb. jn weight, in comparison with another 
group of pigs where meatmeal was added to the maize ration. The results also 
are given for 15 similar comi)arisons of maize alone versus make and meatmeal for 
older pigs averaging 184 lbs. in weight when the experiment began. 


Table 3. 

MAIZE ALONE VEK8US MAIZE AND MEATMEAL. 


Average Ration. 

length of 

Daily 

^Feed for 100 lbs. Gain.- 


Trial. 

Gain. 

Maize. 

Meatmeal. 

With Yo'ujg Pigs — 

dav8. 

lbs. 

lbs. 

lbs. 

( 1 ) Maize alone, 3 . 5 lbs. . . . 

122 

0 r)9 

642 


(2) Maize, 4.411)8 

Meatmeal, 0.48 lbs. 

...j, )22 

1.18 

387 

42 

With Older Pigs — 





( 1 ) Maize alone, 6 . 7 lbs. . . . 

69 

1.03 

617 


(2) Maize, 6 . 1 lbs 

Meatmeal. 0.67 lbs. ... 

66 

1.59 

400 

43 


It will be seen that the younger pigs gained only 0.59 lb. per head daily and 
required 642 lb. maize for each 100 lb. gain. Where meatmeal was added the gains 
were practically double, and only 387 lb. maize were consumed for each 100 Ibr 
gain. 

Similar results were obtained with the older pigs, although, as might be 
expected, this group did not show the effect of the omission of the meatmeal so 
seriously as in the younger pigs. 

In numerous experiments where wheat and maize have been fed in comparison,, 
it has been shown that their value is similar, wheat being slightly superior. 

From the above, the folly of feeding such an unbalanced ration as maize or 
wheat alone will be realised, and yet there is ample evidence at various sales that 
pigs are being fed on such a ration, which makes the carcases short, stumpy, and 
very fat. 

Some roughage also is necessary which, in the winter time, can be supplied 
by grazing, and, in the summer time, from the use of good cereal chaff or meadow 
hay, mixing about 10 per cent, with the grain ration. 

Shrunken wheat that has been injured by drought or frost before maturity 
can be economically fed to pigs, although it may be unsuited for milling and would 
realise a low price. Such wheat is usually richer in protein than wheat of good 
milling quality, and, if not excessively immature before the check in growth occurs,- 
may be equal in feeding value to sound wheat. 

Inquiry is sometimes received regarding the value of pickled wheat for feeding 
to pigs. This depends on the chemical used for pickling. In the case of Formalin, 
the wheat should not be fed to stock. In the case of Copper Carbonate, provided 
the wheat has been thoroughly soaked in two changes of water, there will be little 
danger from feeding to pigs, as the Carbonate is dissolved in the water. 
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Wheat or ol^er grains always should be ground or crushed before feeding, 
the saving in the case of wheat being from 16 per cent, to 22 per cent. Seeking 
wheat is a poor substitute for grinding, as it makes little saving over feeding the 
grain dry. 

Barley may be regarded as approximately the same value as wheat for feeding 
to pigs and should be treated in a similar manner. 

Good feed oats, when used to replace barley or wheat, should be regarded as 
worth about three-fourths the value of these two grains. 

In feeding trials in America and Great Britain, it has lw»en found that ap- 
proximately 4.4 lb. of wheat is m^uired to produce 1 lb. of bacon. Feeding trials 
in Queensland and at “Tipperary,” York, Western Australia, have shown that a 
lesser (quantity than this is n^juired, namely, from :i.6 to 3.9 lbs. to produce 1 lb. 
•of bacon. This is due probably to the tvarmer climatic conditions w-hieh would re- 
<Iucc the food required for maintenance as compared with that in colder countries. 

The following ration is one that has given good results and is reeoinmended 
for use in wheat producing areas: — 

Ciiished Wheat or Barley 80 parts. 

Meatmeal — 60 per cent. I'rotein . . . . . . D „ 

Good Oaten Uhaff . . . . . . . . . . 10 „ 

Ground Limestone . . . . . . . . . , 1 „ 

Pigs should be fed as much of the above ration as they will “clean up” in 
about 10 to 15 minutes twice per day, which, under ordinary circumstances, will 
be found to approximate 1 lb. per day for each month of age of the pig. 

In dry areas it is essential that ample shade and water should be available 
Always. It IS not necessary to erect expensive shelters, a cheap shelter, being that 
illustrated, may be made of posts and wire netting about four feet from the 
ground on which 0 to 12 inches of straw has been jilaced. This may be destroyed 
ill the end of the season if thought fit. 



Fig. 17. 

<*'heap shelter suitable for wheat belt conditions. Water troughs also could be 

covered in this manner. 
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PORK OR BACON. 

The most profitable period for the feedings of is from the time they are 
about 80 Ib. live weight up to baeou sta»e, i.e., about 170 lb. live wei<?ht. 

In order that pork production should be profitable, it is necessary that a 
higher price per lb. should be i*eceived for this carcase. The dilference between 
pork and baeon pi*ices — in order for |)ork to be profitable — will vary with the 
price of grain. As a guide: With wheat at :is. per bushel, pork shouid be lV 2 d. 
per lb. more than bacon to be profitable. With wheat at .‘Is. 6d. i)er bushel, pork 
should be more. With wheat at 4s. per bushel, pork should be at least 

Id. per Ib. more. 

It is only for short f)eriods each year on the local market that these differ- 
ential prices obtain. During 19.’14-.‘15 this profitable difference in favour of pork 
■only existed during nine weeks of the .V2, and six of these weeks were immedi- 
ately prior to Christmas. 

( Generally speaking, farmers situated any distance from the metropolitan 
area would le well advised to aim at bacon production rather than pork. 


VALl’K OF WHEAT FOR HA(X>N PRODUCTION. 

The following table shows the value of wheat at varying prices when Used 
for feeding pigs. The ration used as a basis of the calculation is that recom- 
mended above. 


Table 4. 


EFFECT OF BACON PRICES ON VALUE OF WHE.\T FOR FATTENIXO PIGS. 


Bacon 

r^riccs.. 

Value of Carcase*. 

Net Return after 

\"aluc of I\ hcat 

piT 

Ih. 

120 Iba. 

deducting Cost all 
Feeds except Wheat. 

|X"r laish. 

8. 

d. 

8. d. 

8. d. 

s. d. 

0 

7 

70 0 

00 4 

7 (ij 

0 


(1.1 0 

55 4 

0 11 

0 


«0 0 

50 4 

« U 

0 


55 0 

45 4 

5 8 

0 


50 0 

40 4 

5 01 

0 

H 

45 0 

4 

4 5 

{\ 

4 

40 0 

;^0 4 

H 05 


F<‘eding trials in South Australia during UKU) ^^ith barley as the grain 
concentrate and fed with meatrneal confirmed the above values fir^t published 
in 


FEEDINO PTOS IN THE DAIRYING DISTRICTS. 

The by-products on dairy farms, which ere difficult to utilise unless fed 
to pigs, will consist of skim milk and — where farmei’N are close to factories — 
butter milk and whey. These products are specially valuable by reason of the 
character of the pi*otcin which they contain and also its high digestibility, 
which is practically 100 jier cenj, These produets are also rich 'u\ mineral 
matter, especially in lime and phosphorus, which ai’c the chief minerals forming 
the skeleton. 
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It has been claimed that fat soluble vitamin has been removed from skiiia 
milk, butter milk and whey, and for this reason, if any of these by-products are* 
fed with a grain low in this vitamin, such as white maize, it may result in poor 
returns. This deficiency, however, is cheaply supplied by making lucerne or 
clover available to the pigs either in the form of grazing or as hay. 



Fig. 18. 

A crop of maize grown for grain, the pigs being allowed to harvest the grain 
from the ebbs themselves. An economical method of feeding grain with skim milk. 

In arriving at a feeding value for skim milk, this food should be compared 
with the most efficient commercial substitute, which is meatmeal. No progressive 
farmer would attempt to feed pigs on such an inefficient ration as grain alone 
when they are not on clover pasture. 

The following table shows the comparative value of skim milk and meatmeal 
as a supplement to maize for fattening pigs, and, as mentioned before, wheat 
or barley is comparable to maize, but slightly superior for this purpose. 

Table 5. 

SKIM MILK VEMSUS MEATMEAL AS A SUPPLEMENT TO MAIZE. 

Daily t Feed for 100 lbs, Cain. ^ 

Average Ration. Gain Maize. Skim Milk. Meatmeal. 

lbs. lbs. lbs. lbs. 

(1) Skim tnilk, 7.1 lbs. 

Maize, 4.6 lbs. 

(2) Meatmeat, 0.47 lbs. 

Maize, 4.90 lbs. 

These trials, which are the average of 12, show that s^im milk is slightly 
superior to meatmeal for supplementing ^tn. 


1 1.36 

346 

535 

... 

1 1.24 

404 

... 

39 
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Por feeding to young pigs before and soon after weaning, skim milk is best if 
fed fresh, although even for young pigs, as long as souring is effected under 
isanitary conditions, results are satisfactory. If, however, sour milk must be 
used, it always should be fed sour. Feeding sweet milk at one period and sour 
ut the next is apt to cause scours. 


MONEY VALUE OF 8K1M MILK. 

Feeding trials have shown that 100 lb. of skim milk can replace in the ration 
approximately 11 lb. of wheat and 7.25 lb. of meatmeal, and its money value, 
therefore, with wheat and meatmeal at vanous i)rices, may be readily computed. 
.Butter milk also may be regarded as equal in feeding value to skim milk. 

Jn considering these values, however, it should he borne in mind that they 
nre only true when no more milk is fed than is necwled to balance the ration. 
If greater quantities of skim milk are provided than necessai'y for this purpose, 
the extra amount consumed is converted into fat and not into lean meat, the 
nitrogenous portion being lost in the excreta. It is, therefore, uneconomic to feed 
skim milk or buttei* milk alone. 


Tablk 6. 

MONEY VALXTK OF 8KT.\I m.K OR Hl^TTER MILK PER OALLON FOR PIGS. 

/ PritT of Wheat }>er Bush«*l. 


Value of 1 gallon skim milk or butter 

3k. 4kd. 

:!«. (id. 

4s. Od. 

Is. (5d. 

r>s. Od. 

5s. Od. 

milk — 








d. 

d. 

d. 

d. 

d. 

d. 

With meatmeal at £12 per short ton 

1.70 

1.81 

1.92 

2.03 

2.14 

2 . 25 

»» ty yy £13 «, ,, ,, 

1.79 

1.90 

2.0! 

2. 12 

2.23 

2 .’.34 

yy yy yy £14 .. .. 

1.88 

1.99 

2.10 

i.2l 

i!32 

2.43 

yy yy yy £1») y« ,y ,y 

1.90 

2.07 

2.18 

2.29 

2.40 

2.51 

yy yy yy £16 yy yy yy 

2.0.'> 

2.16 

2.27 

2. 38 

2.49 

2.60 

yy yy yy £l ^ yy yy yy 

2.14 

2.25 

2.3(> 

2 47 

2. )S 

2.09 

Meatmen], £14 per ton ; 

oaten 

chaff, £3 

per ton 

on farm. 



When the supply of vskim milk 

is low. 

it is not nect'ssarv to 

feed more than 


3 to 4 lb. for every 1 lb. of grain consumed, but, under average conditions, from 


6 to 10 lb. of skim milk for every 1 lb. of giain will give satisfactory results, 
the greMt<‘r (pmutity of milk being used when feeding the younger pigs. 


WHEY. 

Whey is relatively low in protein, as the casein of the milk is removed in 
«heese-making. Because of this, its nutritive ratio is 1 : 6.8 in comparison with 
1 : 1.5 in the case of skim milk. Owing to this low content of pfotein whey 
is sometimes overlooked as a supplement to cereal grains. 

Feeding trials, however, have shown that whey is of considerable value when 
fed with certain grains for fattening pig-s. When fed with barley, surprising 
results have been obtained where about 3 lb. of whey per lb. of barley forms 
ihe ration, gains of as much as 2.2 lb. per day being obtaiiu'd. This was in spite 
of the fact that the ration had a nutritive ratio of 1 : 7.4. These results 
apparently are due to the fact that, while whey is low in protein, what it does 
contain — ^which is chiefly milk albumin — is of excellent quality to serve as a 
supplement to the proteins of cereals. 
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Tht‘se pigs wei'e approxiinatdy 125 lb, live weight when feeding commenced.. 
With younger pigs it is found necessary to add some protein rich food, such as 
meatineal, or linseed meal, in order to balance the ration. About 1 lb. of meat*- 
meal or 3 lb. of linseed meal should be added to the ration for every 10 gallons, 
of whey. 



Fig. IP. 

Skim Milk made the Dift’ereiiee. 

These two pigs are ot* the same age, from the same litter, were both weaned 
from mother at six weeks old, and w^cve both fed as much ground oats, ground bar- 
ley, and ground corn as they w^ould eat. They were kept in the same feed barns 
and were cared for by the same persons, the only difference being that the larger 
one received milk and the smaller one had no milk. The pig receiving no milk is 
not only smaller but he has a poor coat, has scurvy, and is in every way a poor 
s])eciinen. 


SUPl^LEMKNTS TO SKIM MILK IN DAIRYING DISTRICTS. 

Ill these districts one of the greatest advantages over the dry areas is the 
ability to supply good grazing or green fodder crops during the greater portion 
of the year. Where lucerne or clover can be supplied in the forai of grazing,, 
about 4 to o inches high, little else is required beyond skim milk in order to 
ensure rapid gi’owth until about one month from bacon Aveight. Such pigs, how- 
ever, if forwarded to the market Avithout being ^‘topped off’’ with some grain, 
do not dress out economically, and the quality of the fat is inferior. The pigs 
are described in the trade as being ‘^soft.^’ In order to overcome this, it is essential 
that grain in one form or another should be supplied. It is not necessary 
to confiiie the pigs to sties in order to do this, as the grain may be fed either 
by hand twice a day — usually at the same time as the skim milk — or self-feeders 
may be plac^l in the paddocks where the pigs to be “topped off” are grazing. 
It is uneconomical to self-feed the growing pigs or sows, so that several small 
pig paddocks are required for efficient management. 

In order to obtain the best returns, an effort should be made to provide 
the grain from home-grown piH)duce. Barley or peas can be grown successfully, 
and it should be possible in many areas for either maize or a mixture of 
maiifie and cow peas to be grovm and allowed to ripen, so that pigs may be 
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'^Hopped in the field (see Fig. 18). Where peas are being grown, as the nutritive 
ratio of peas is 1 : 2.6, it is uneconomical to feed alone or to giaze peas. It 
jfenerally will be found profitable to purchase wheat, barley, or pollard to be fed 
in conjunction with the peas, equal quantities of eitlier with peas forming the 
ration with skim milk as before. 

At certain times of th<^ year potatoes may l»e available and would be suit- 
able for feeding with peas, as potato(‘s are ver> low in protein, their ratio being 
wide, 1 : 11. 

Four to.o lb. of potatoes are the equivalent of 1 lb. of grain. 

A mixture such as maize and cow peas, if sown early in the summer, should 
ripen within 4 to o months and may then be harvested l)y the i)igs themselves, 
from which a complete ration could be obtained. 

The importance of grazing in conjunction with feeding in the dairying dis- 
tricts, however, should not be overlooked, as the saving in grain, Aviiere good 
grazing is available, varies from 10 to 15 per cent., and the snp])ly of grain is 
th(‘ expensive portion of the ration in tln»se districts. 



Fig. 20. 

(''ow Pe.as and Maize, S, F. Russell, “Wendowie, ” 8crj>ontiiu*. 


SKLF-FEEDl.VO. 

There is now no doubt that permitting pig> to feed tliemselv(‘s troni supplies 
of rations, either separately or ready mixed, is not only (*conomical but ensures 
a great saving in labour. The system of self-feeding gives excellent residts with 
growinff fattening pigs, or with old sows which are to be fattimerl. 

The self-feeder should not be used when rapid gains are not retpiired, or 
for growing pigs for the breeding herd, or for pregnant sows, unless some bulky 
foofl such as clover chaff or good oaten chaff is mixed with the giain. For such 
pigs, however, hand-feeding would be preferable. 
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The following table shows th© results of 17 trials of hand-feeding pigs in 
eomparison with self-feeding. It will be seen that the self-fed pigs grow a little 
more rapidly than the hand-fed pigs and consume rather less of the ration for each 
100 lb. gain in weight. In these trials the pigs had no pasture avaiiablei but 
similar results were obtained in other trials where pasture was available. 


Table 7. 

SELF-FEEDING HAND-FEEDING. 

Without Pasture. 314 Pigs — Average weight, 86 lbs. 



Daily 

— 

-Feed for 100 lbs. Gain. 


Gain. 

Maize. Meatmeal. Total. 


lbs. 

lbs. 

lbs. 11)B. 

(1) Self-Fed 

1.58 

359 

56 415 

(2) Hand-Fed, twice per day all that 
they would clean up 

1.42 

356 

68 424 


Similar results were obtained where pasture was available. 


It is immaterial whether the ration be mixed and all fed through the one 
self-feeder, or whether a number of self-feeders are used, each containing a 
S(iparate ingredient of the ration. The pigs apparently will eat the various pro- 
portions as required in order to give maximum growth. It is usual, however, to 
mix the ration where more than one grain is being used, and also the meatmeal 
may be mixed with the grain ration w.thout any physical inconvenience in feeding.. 



Fig. 21. 

The Self-Feeder w^orking. 

It is necessary to inspect the feeder at frequent intervals to see that the 
troughs are clean and that a free flow of food is available from the hopper. The 
feeder should be located on a dry area of land and, if possible, mounted on skids 
so thft it can be removed to a clean place when necessary. 

Tbc following are details of a self-feeder which has given excellent results 
in Canada hnd Australia and is suitable for feeding from 15 to 20 pigs. 







Fig. 22. 

Details of Self-Feeder described on page 502. 
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(X)NSTRUCTION OF SELF-FEEDER. 

1. Th(f Feed Trough, 

The self-feeder rests oh two 4in, x 2in. skids provided with two strong flat iron 
draught lugs, which render it portable. 

Three 4in. x 2in. bearers are then notched over the skids. On top of these 
bearers the feed trough is formed, the bottom being lOin. x lin., and the side» 
5in. X 2in. on edge bolted to bearers with %in. bolts through the skids and 
bearers. Two pieces of 8in. x lin. wood placed at 45 degrees foi*m the centre 
or back of both trough's, and two pieces of 5in. x lin. wood placed at 45 degrees^ 
from the oin. x 2in. side-ihocea to the bottom board complete the feed trough. 

2. The Rw, 

The bin, or hoj)per, is constructed of wood. The frame is made of Jin. x 2in. 
uprights with Jin. x lin. across the top; rafters of 2in. x 2in. and 4in. x 2in. 
ridge. The top is sheathed with bin. x tongue and grooved boards; one side 
of the top acts as the door, which is composed of bin. x V^in. tongue and grooved 
boards with two bin. x lin. ledges. The door and top ai’e covered with flat iron; 
hinge door with three strap hinges. 

The top sliould project well over the trough, so that water Avill not drip into 
it. The sides and end of the bin should be sheathed with bin. x %in. tongue 
and grooved boards. The bin is sui)ported by 2in. x %in. iron straps bolted to 
trough and to bin. 

The slide and hinged tla]> are regulated with a slot and bolt and screw; the 
bottom of the slide is hinged with strap hinges. The slide is Sin. x lin. wood, 
the flat 4in. x lin. wood, willi a strip of tin or light iron ‘bn. wide to cover the 
crack. 

The whole structure measures b feet long by 3 te(*t wide, the eaves proieeting 
b inches all lound. 


Thinning ae Related to the Acquisition of 
Apples and Pears. 

TI. R. Powell, Superintendent of Horticulture. 

The announeeimuit by the Assistant Minister for Commerce, Mr. H, L. 
Anthony, as set out hereunder, that apples and pears of prescribed varieties and 
grades, with size limitations, will be acquired under the National Security (Apple 
and Pear Ac<iuisitioii) Regulations, is of particular interest to fruit growers in 
this State. 

Accepting the viewi)oint that jn'e-war ineomes may be senously reduced by 
rc'strictioiis of exports imposed by the shortage of shipping space, it is ncce.ssary 
to take the view that some stops can be taken to alleviate the position by the 
gro^'er himself. T mean the grower, by judicious thinning, cultivation and orchard 
hygiene, can do much to ensure, wdth anything like favourable weather conditions, 
iltat the bulk of his cro]> will be acquired. 
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La»t s<»ason, assessments were made in January by officers of this branch and 
in eases where the fruit was nnthinned and of poor size (mostly Yates and 
Doughertys), the assessment was deferred until the required attention was given. 
Unfortunately, weather conditions were so severe that many hundreds of cases of 
fruit could not be marketed on account of being under size. This loss was most 
noticeable on those orchards w’here adequate thinning operations had not been 
carried out. 

This season the ‘^assessments” or “appraisements” will in all probability be 
carried out in February for the mid-season varieties and it seems certain that fruit 
not coming up to the minimum size retpiirements will be excluded from the assess- 
ment. This will mean a heavy loss to those growers who could have done much 
to prevent it. 

It must be remembered that thinning is not an additional burden on orchard 
costs, as it means that the fruit thinned from the trees is handled only once before 
it is dropped on the ground. If it is left on the trees, however, the small fruits 
are a loss to the grower, a burden for the trees, and they will have to be ultini- 
ntely removed from the trees, particularly in those districts where Fruit Fly is 
prevalent. 

A study of the Schedule shows how unprotitablc it will be to grow apples of 
small sizes, particularly Yates, Doughertys and Cox’s Orange Pippin. “Kxtra 
Fancy” and “Fancy” grades of these varieties, minimum size 2^4 in*> quality for 
advances of 3s. ])er bushel, whilst apples of the same grade of 2V8 iu. size, only 
qualify for advances of 2s. per bushel, and “Good” grade of 2% i^i- siz>e, will not 
qualify at all for advances. 

The minimum size for the other varieties of ap]>les is 2V4 in., except tliat in 
(b) group 2 of the schedule it is 2% in- for vari<»lies such as Ballarats, Prince 
Alfreds, etc. 

At’Ql lSITlON OF APPLES AND PEARS. 

Information regai’ding th<‘ conditions under winch advances will be made to 
growers on a|»ples and pears of the 1940-41 crop which is to be acquired by the 
Commonwealth, has been made available bv tiie Assistant Minister for Comim‘rc<* 
(Mr. H. L. Anthony). 

Details showing the classification of the varieties of appl(‘s and j)(‘ars into 
groups, the prescribed grades and sizes qualifying for compensation advances, and 
the rates of the advances for fruit in this State are set out below: — 


APl’LK AND PEAK ACQUISITION— 1940-41 CROP. 


APPLKS— Varirtirs, Qualiftfhig Stzrs and Pate.^ of Adranca. 


(rtourj) 1 — Varielit's — 

(a) Delicious 
Jonathan 
Beauty of Bath 
Carrington 
Cleopatra 
Mobb's Royal 
Lord Nelson 


^V est cm A ustra I ia . 


Democrat 
Gravenstein 
Williams Seedling 
Kirk’s Seedling 
Peasgood 
Lady Daly 
Warner’s King 


tiranny Smith 
Legana 
Willie Sharp 
Cowell’s R('d 
Twenty Ounce 
Trivet t 


X.P. and Fancy 
2'*4 in. minimum, 
3s. 


Good. 

2^4 ni. minimum, 
2s. 
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Group l-^Varieties (continued ) — 


(b) Cox's Orange 



Pippin 1 

Crofton. Dougherty. Yates. 

X.F. and Fancy 

X.F. and Fancy, Good. 

Good. 

2^ in. minimum, 

2% minimum, 2^ in. 

minimum, in. minima, 

3s. 

2s. 2s. not qualifying. 

•Group 2 — Varieties — 



(a) Australian Beauty 

Scarlet 

Tasman's Pride 

Geeveston Fanny 

Golden Delicious 

King Cole 

Duke of Clarence 

Nickajack 

Rokewood 

Stone Pippin 

Sturmer 

Dunns 

Rome Beauty 

McIntosh Red 

Statesman 

Stayman 

Worcester 


X.F. and Fancy 


Good. 

2^4 in. minimum, 

2^ in. minimum. 

2s. 


Is. 

(b) French Crab 

Ballarat (Stewart's 

Alfriston 

London Pippin 

Seedling) 



Prince Alfred 


X.F. and Fancy. 

Good. 

2 y 2 in. minimum, 

21/2 in. 

minimum, 

2s. 


Is. 

•Group 3 — Varieties — 



Alexander 

Ben Davis 

Pomme de Neige 

Ranelagh 

Pioneer 

Schroeder 

Wellington Pippin 

Yapeen 

Coleman 

Auradell 

Crow Egg 

Spitzenberg’ 

King David 

King Pippin 

Newton Pippin 

Ribston Pippin 

Strawberry Pippin 

Buncombe 

X.F. and Fancy 

Good. 

2% in. minimum, 

Not qualifying. 

Is. 




Any other varieties or sizes requir(»d for marketing will be compensated on a 
basis of quality and size to be determined. 

A schedule for pears in Western Australia is not included as the grouping 
has not yet been finally determined. 

Compensation in each group is provided for fruit of “Extra Fancy’^ ' and 
“Fancy” quality. Fruit of “Good” grade in a particular group will rank for com- 
pensation on the basis of “Extra Fancy” or “Fancy” grade in the next lower group. 

The acquisition will relate only to pears for sale as fresh fruit; quantities de- 
livered to canneries for processing will not be acquired. 

Compensation will be paid to growers of fruit actually delivered to the order 
of the Minister or of the Marketing Committee. Fruit produced suitable for de- 
livery if not required, will be compensated subject to the approval of the Minister. 

Growers will be required to harvest their fruit and provide containers for 
harvesting where such are distinct from containers for storage or sale. It will also 
be necessary for growers to transport such fruit and containers either to the gate 
•of the property on which the fruit is grown, or to such other point closer to the 
trees as may be directed. 
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As to any further services and materials which growers may be directed to 
provide in effecting deliveries^ the costs involved will be recouped at rates to be- 
determined. 

To ensure that usual sources of finance for crop production and marketing 
are not withdrawn through undue uncertainty as to payment, arrangements will 
be made for the payment to merchants from advances, or other amounts due to 
growers from time to time, amounts claimed by merchants and authorised by 
growers. It is intended, however, that such payments to merchants will be re- 
stricted to amounts advanced by merchants and declared as having been for either 
production costs or delivery or marketing costs of the crop of apples and pears^ 
produced between 3st August, 1940 and 31st July, 1941. 


Dairy Premises. 

G. K. Baron-Hay, Superintendent of Dairying. 

The following notes and diagrams are intended to convey to those dairy far- 
mers desirous of constructing dairy premises the minimum requirements necessarjr 
for compliance with conditions for the supply of cream to Dairy Produce Factor- 
ies, and plans for buildings considered suitable to West Australian conditions. 

It is pointed out that the plans submitted are not laid down as those which 
must be adhered to, but arc intended to act as a guide to those farmers desiring to 
erect new premises or who may be required by Inspectors to alter the structure of 
existing buildings. Because of this, specifications are not attached to these plans, 
as such can be drawn out by any firm supplying the material which it is intended 
should be used in the construction of the buildings, and in very few instances do 
farmers build premises exactly according to plans and specifications, as their 
requirements and the lay-out of the surroundings may not be convenient in 
standard plans. 

Whatever plan is adopted ultimately, there are certain principles to wliich 
the owner must adhere in order to conform with the regulations and to provide 
for the production of milk and cream under hygienic conditions. 

Climatic Influences. 

In the wetter regions of the State, it is advisable to construct buildings of 
materials which will withstand the wet winter so as to avoid the necessity of re- 
placements for many years, and in this connection galvanised iTOn has been found 
most suitable, although jarrah — provided this is painted or treated periodically- - 
will withstand climatic conditions for a considerable j)eriod. In wet periods, muddy 
yards are often a cause for contamination, and, during the summer months, dust — 
particularly from the assembly yard — is unde.sirable, as both have an adverse* influ- 
ence on the quality of the milk and cream produced. 

In constructing the yards, therefore, the direction of the prevailing winds 
should be borne in mind, and the separator room and milk room should be pro- 
tected as much as possible from dust or odours which are likely to occur in the 
yards or milking shed. 

The attached lay-out of dairy premises for several types of bails indicates the- 
essential items which should be borne in mind. 

Because of the winter weather conditions, it generally will be found most 
suitable if milking sheds face east or south, the weather coming from the west and 
north during winter months. In the milking bails an endeavour should be made- 
to aim at protection from prevailing winds. 
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Dusty Walls and Ceilings, 

The interior surfacp of the walk and ceilings of t>he separator and cream 
storage room should be kept clean and free from dust which is laden with undesir- 
able germ life. 

Bust can be removed from the walls and ceilings either by water from a hose 
or by means of a damp cloth or mop. 

Protection of Milk and Cream against Flies or Vermin, 

All vessels in which milk or ci-eam is held in storage should be covered by a 
wire metal gauze of a m^h so fine as to prevent contamination by flies or other 
A’ermin. 

Precautions in Milk or Cream Room, 

Calico, hessian, bagging, or paper, etc., must not be hung or fastened to the 
walls or ceiling of the cream room. Sour or skim milk or whey should not be 
kept in the cream room or its vicinity, and the utensils used to contain or convey 
them must be thoroughly washed and scalded immediately after use. 

The Separator Room and Cream Room, 

In regard to the separator room — whether erected adjoining the bails or a 
separate building — care should be taken to provide the most efficient system of 
ventilation by means of the prevailing winds. 

As the separator room is a closed structure, the gable roof should be eon- 
strueted so that the prevailing wind can blow through one end of the gable to the 
other, which would be at right angles to that selected for the bails. Therefore, the 
gables of the separator room usually will face north and south, in order to pro- 
vide for better ventilation. 

Lining the Walls. 

The lining to the walls of the .separator and cream storage room is optional, 
provided the internal surface of the walls is .smooth and the material from w’hieh 
it is constructed free from projections, knots, etc. The provision of a double wall 
is preferred, as this provides for greater cooling. Where it is not int(*nded to pro- 
vide a double wall, then the uprights of the frame work of the* cream room should 
be oil the outside of the material u.sed for the wall. 

Size of Separator and Cream Room. 

While the I'egulations provide that the cream room shall be at least six feet 
s(iuare and eight feet in height, in practice — exeejit where small herds are handled 
— this will be found to be inadef^uate. 

The following minimum sized rooms are recommended according to the various 
sized herds:— 

Size of Room, 

20 Cows or more . . . . ItJ ft. by 10 ft. by 10 ft. high. 

10 to 20 Cows . . . . 8 ft. by 10 ft. by 10 ft. high. 

10 Cows and under . . 6 ft. by 6 ft. by 8 ft. high. 

For ventilation purposes such milk and cream storage rooms should have open- 
ings or air vents in at least two walk, the openings to be at least six inehes wide 
at a height of six inches above the door level and should face towards the direction 
from which the prevailing winds come. In order to prevent dust, such openings 
can Ije protected by a six inch hood or awning. For preference, the ceiling or 
lining of the roof ^ould follow the contour of the roof, which Should be provided 
the apex with an air ventilator of 'coirl of eight inches diameter. 
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SUMMARY OP REQUIREMENTS. 

1. Every stock yard and dairy premises used by any dairyman shall be 
properly drained. 

2. Stables used for horses shall be disconnected from the dairy premises, that 
is, be under a separate roof and be at least 50 feet distant from the milking shed^ 
milking room, or dairy. 

3. No animals other than dairy cattle are to be kept or allowed in the 
milking shed. 

4. No dung, offensive liquid, or noxious matter of any kind is to be permitted 
to accumulate or remain upon the premises. 

Premises include stock yard around milking shed, and dung should be cleaned 
from the milking shed and the stock yard daily. A useful method — and one which 
ensures that this valuable material finds its way again on to fields — ^is to have a 
sled in a convenient position away from the milking shed, which is used for placing 
the manure upon daily. When this sled is conveniently full, it may be drawn out 
on to the paddocks and the manure rapidly spread. This prevents an accumulation 
which may require days of work to remove, and also provides that manure is re- 
turned quickly to the land without great loss of fertilising ingredients. 

5. Fowl houses or enclosures for fowls are not permitted within .50 feet of 
any milking shed, milk room, or dairy. 

6. No live poultry are permitted in the milking shed, and an Inspector may 
require same to be confined within approved enclosures. 

7. No piggeiy or enclosure for pigs is ])ermitted within 200 feet of any 
milking shed, milk room, or dairy. This also means that pigs are not permitted 
to roam on or around dairy premises. 

8. No lavatories are permitted within 50 feet of a milking shed, milk room, 
or dairy. 

9. The regulations recjuire that cows must be milked in an approved milking 
shed which has a water-proof roof, and that the lowest part of this roof shall be 
not less than 7 feet above the floor level. 

The practice of milking cows in the o})en, which is still followed by several of 
the older established farmers in the South-West, is to be discontinued. 

10. The floor of the milking shed and also the dairy must be of non- 
absorbtnt materials on a solid foundation, evenly graded, the fall being away from 
the feeding trough and leading into open im]>ervious drains running the full length 
of the shed and wide enough so as to be cleansed readily with a broom. The lowest 
portion of the floor shall not be less than three inches above the adjoining ground. 

11. The drains or channels are to be carried at least 20 feet from the shed 
or dairy, or such further distance as may be advised by the Inspector to ensure 
adequate disposal of the drainage matter. Where necessary, these drains shall dis- 
charge into an impervious receptacle sufficient to hold one day^s flow of drainage 
and which shall be emptied regularly. 

12. The bin for mixing fodder is not permitted in the milking room. 

13. Every dairy farmer must provide a room in which to store milk or cream, 
complying with the following provisions: — 

(a) If room is detached, it must be at least 10 feet from the milking shed. 

In the case of milking machines, however, the milk room may be 
under the same roof as the milking bails but shall be separated there- 
from by an impervious wall and also separated from the engine room. 
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The dairy in which the cream is etored must s^ill be at leasl 10 
feet from the milking shed* 

Provided the separator and cream room is built in accordance 
with the plan for the district wd the, cream room meets » the 
approval of the Inspector, this may be incorporated under the one 
roof. 


(b) It shall be at least 6 feet square and S feet in height from the finished 

floor to the lowest part of the roof or ceiling. 

(c) The floor, as in the case of the milking shed, is to be constructed of 

impervious material which is at least 6 inches above the adjacent 
ground. Drainage also must be adequate as in the case of the milk- 
ing shed. 

(d) The room shaJl be ventilated and lighted sufficiently. 


(e) Exterior Openings arc to be fitted with fly-proof screens. 

(f )> Tho wjIII and roof shall be constructed of approved materials unless 
acted of stone, brick, or concrete. 

Approved materials are asbestos preparations, iron, or wood, and 
an Inspector may require same to be painted where necessary. 

(g) The ^^il Burfaces, the ceiling, or, in those cases where a ceiling 

,iii|||HflHl^ablc, the underside of the roof shall he covered with hard, 
sumE and impervious material, such as asbestos or smooth inn; 
wopni^insuitable. Such wall shall be finished so as not to afford 
any lodgment for dirt. 


(h) Any shelves, benches, racks, etc., shall be made of smoothly dressed 
wood or other approved material and so arranged that they may be 
removed for cleansing purposes. Iron piping has proved both 
sanitary and convenient for the making of shelves and racks. 


(i) The milk room or dairy shall not be used for any purpose other than 

the handling or housing of milk and the storage of milk vessels. 

(j) The farmer, when required to do so, shall pave the ground immediately 

surrounding the milk room with a layer of not less than three inches 
i'l of approved material and to a width of at least six feet. 

(k) The room shall be equipped with milk strainers of approved material 

and design, and with an approved cooler which shall be properly 
connected with a cold water supply. 

(l) Every dairy farmer is required to maintain his buildings, drains, flttings, 

machinery, utensils, tools and appliances in good repair and in a 
cleanly condition. 

(m) Every vessel, receptacle, utensil, or other article used for manipulating 

milk must he thoroughly cleansed immediately after it has been used, 
and sterilised with steam or clean boiling water immediately before 
again being used. This is most important and infers that a liberal 
supply of boiling water will be available at the dairy for cleansing 
purposes. The minimum that will b% accepted is a copper which is 
used for the provision of boiling ^ater and is situated at the dairy. 

The practice of boiling, water some distance firom th# dairy and 
carrying this out to the place sheeted for washing dairy, hqui^ment 
is to be diseontmned. ; , 
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